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ABSTRACT 


This  study  measures,  within  the  context  of  a  social 
welfare  approach  to  agricultural  policy  development,  the  level 
and,  in  particular,  the  distribution  of  1970  Alberta  farm  in¬ 
come,  within  and  among  the  census  divisions. 

The  role  of  the  personal  distribution  of  income  in 
welfare  economics  theory  is  examined  in  an  historical  perspec¬ 
tive  in  order  to  determine  the  applicability  of  welfare  econ¬ 
omics  in  the  derivation  of  statistical  measures  of  income 
distribution.  The  conclusion  is  that  the  personal  distribu¬ 
tion  of  income  has  never  explicitly  been  incorporated  into 
the  theory  of  social  welfare.  As  a  result,  welfare  economics 
is  of  limited  value  with  respect  to  the  actual  quantification 
of  income  distribution.  Accordingly,  it  is  necessary  to  use 
the  traditional  measures  of  income  inequality.  The  statistic 
which  is  primarily  used  in  this  study  is  the  Gini  coefficient. 
The  rankings  of  census  divisions  provided  by  this  statistic 
are  compared  to  the  rankings  of  census  divisions  provided  by 
alternative  measures  of  income  inequality.  The  choice  of  the 
Gini  coefficient  is  based  on  certain  welfare  considerations. 

A  number  of  different  estimates  of  farm  income  are 
made  on  the  basis  of  1971  Census  of  Agriculture  data  and 
Statistics  Canada  net  farm  income  estimates  for  1970.  Analy¬ 
sis  of  the  distribution  of  farm  income  among  census  divisions 
is  made  on  a  comparative  basis  using  average  farm  income 
levels.  With  respect  to  the  distribution  of  farm  income 
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within  census  divisions,  comparative  analysis  is  made  using 
Gini  coefficients.  The  conclusions  of  this  study  are  that 
wide  income  disparities  existed  in  Alberta  agriculture  in 
1970.  In  particular  gross  farm  incomes  were  relatively  lower 
and  more  equally  distributed  in  the  northern  census  divisions 
than  in  the  south.  Net  farm  cash  incomes  were  not  only  lower 
but  also  less  equally  distributed  in  the  northern  census  divi¬ 
sions  than  those  in  the  south.  However,  when  off-farm  labour 
income  was  included  in  net  farm  income  estimates  the  northern 
census  divisions  exhibited  lower  and  more  equally  distributed 
farm  incomes  than  southern  census  divisions. 

The  recommendations  of  this  study  are  that  continued 
study  should  be  made  of  the  distribution  of  farm  income,  in¬ 
cluding  the  identification  of  socio-economic  and  physical 
variables  which  influence  farm  income  distribution;  that  more 
emphasis  should  be  directed  to  the  collection  of  complete  and 
reliable  data  on  the  distribution  of  farm  income;  and  that 
more  emphasis  should  be  placed  on  the  explicit  incorporation 
of  distributional  criteria  in  policy  analysis. 
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CHAPTER  I 


INTRODUCTION 

The  Problem 

An  area  frequently  neglected  in  economics  is  the  study 
of  the  personal  distribution  of  income.  This  is  due  firstly, 
to  the  difficult  nature  of  accomodating  concepts  of  social 
welfare  within  the  framework  of  orthodox  economic  theory  and 
secondly,  to  the  inability  of  economists  to  rigorously  in¬ 
corporate  distribution  into  the  theory  of  social  welfare.  As 
a  result,  the  tendency  is  for  economists  to  emphasize  consid¬ 
erations  of  efficiency  at  the  expense  of  distribution.  Since 
distributional  considerations  are  frequently  considered  of 
either  negligible  importance  or  of  an  impossible  nature  to 
cope  with,  little  attention  is  given  to  the  actual  quantifica¬ 
tion  of  income  distributions.  It  therefore  appears,  within 
the  context  of  policy  formation,  that  decision  makers  fre¬ 
quently  have  little  distributional  information  on  which  to 
base  distribution-relevant  policy  decisions. 

Problems  of  relatively  low  and  unequally  distributed 
farm  incomes  have  frequently  characterized  the  Canadian 
agricultural  industry.  This  study  focuses  on  the  1970  level  and 
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distribution  of  farm  income  in  the  province  of  Alberta. 

The  average  level  of  gross  farm  cash  income  which 
accrued  to  Alberta  farm  operators  in  1970  was  $12,137,  while 
the  average  level  of  net  farm  cash  income  was  only  $2,446. 
Among  the  fifteen  census  divisions  illustrated  in  Figure  1.1, 
average  gross  farm  cash  income  varied  from  a  high  of  $27,089 
in  census  division  two  to  a  low  of  $4,454  in  census  division 
fourteen.  Average  net  farm  cash  incomes  varied  from  a  high 
of  $8,016  in  census  division  two  to  a  low  of  $-1,399  in 
census  division  nine.  Moreover,  this  study  shows  that  in 
1970,  20.73  percent  of  all  farm  operators  in  Alberta  earned 
only  1.89  percent  of  total  gross  farm  cash  income.  In  terms 
of  net  farm  cash  income,  38.27  percent  of  all  operators 
showed  net  farm  losses  for  1970  while  only  3.81  percent  of 
all  operators  earned  66.31  percent  of  total  net  farm  cash 
income."*"  These  figures  illustrate  the  severe  disparity  of 
farm  incomes  in  Alberta  which  prevailed  in  1970.  The  purpose 
of  this  study  is  to  measure,  within  the  context  of  a  welfare 
economics  approach  to  agricultural  policy  development,  the 
level,  and  in  particular,  the  distribution  of  1970  Alberta 
farm  income  within  and  among  the  fifteen  census  divisions. 

The  Nature  and  Scope  of  the  Study 

This  study  was  undertaken  under  the  sponsorship  of  the 
Alberta  Department  of  Agriculture.  It  focuses  on  the  level 

"*"These  figures  are  derived  using  the  methods  presented 
in  Chapter  IV. 
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FIGURE  1.1 

THE  1971  CENSUS  OF  AGRICULTURE 
ALBERTA  CENSUS  DIVISIONS 
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and  distribution  of  1970  farm  income  in  Alberta. 

In  order  to  estimate  the  overall  income  positions  of 
Alberta  farm  operators  in  1970,  it  is  desirable  to  include  in 
estimates  of  total  income  additional  sources  of  income  such 
as  income  in  kind,  off-farm  labour  income,  business  income, 
pension  income  and  investment  income;  and  to  compute  the 
impact  of  the  inclusion  of  each  on  the  level  and  distribution 
of  farm  income.  Also  desirable  is  consideration  of  "net 
worth"  or  net  asset  accumulation.  The  latter  would  enable 
measurement  of  the  level  and  distribution  of  farm  "wealth" , 
which  may  be  a  better  indicator  of  the  welfare  positions  of 
farm  operators.  However,  lack  of  sufficient  data  were  encoun¬ 
tered  with  respect  to  business  income,  pension  income,  invest¬ 
ment  income,  and  net  worth  valuations.  The  data  available 
for  income  in  kind  and  off-farm  labour  income  was  incorporated 
into  the  analysis  and  the  impacts  of  the  inclusion  of  each  on 
the  level  and  distribution  of  income  quantified.  The  data  on 
gross  farm  cash  income,  farm  expenses,  income  in  kind,  and 

off-farm  labour  income  were  compiled  from  the  1971  Census  of 

1  2 
Agriculture,  Statistics  Canada  net  farm  income  estimates, 

and  a  number  of  supplementary  sources. 

The  choice  of  a  measure  of  the  distribution  of  income 
is  a  difficult  matter.  Ideally,  the  chosen  measure  should 

"^"Statistics  Canada,  1971  Census  of  Canada,  Vol.IV, 
Agriculture ,  Part  3,  Alberta. 

~~ ^Statistics  Canada,  Agriculture  Division,  Net  Farm 
Income  1972,  Cat.  No.  21-202  (Ottawa:  Statistics  Canada, 

June,  1973) . 
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quantify  the  distribution  of  income  in  terms  of  the  level  of 
social  welfare.  This  requires  rigorous  specification  of  the 
social  welfare  function.  However,  the  relationship  between 
the  level  of  social  welfare  and  the  personal  distribution  of 
income  has  not  been  firmly  established.  Indeed,  only  recently 
has  the  question  of  distribution  been  raised  within  the  con¬ 
text  of  welfare  economics  theory.  This  study  examines  the 
role  of  the  personal  distribution  of  income  in  the  theory  of 
social  welfare  from  an  historical  perspective,  and  the  extent 
to  which  welfare  economics  may  be  applied  in  the  derivation 
of  measures  of  income  distribution.  The  conclusion  is  that 
in  lieu  of  a  statistical  device  to  measure  the  distribution 
of  income  which  can  be  derived  from  the  social  welfare  func¬ 
tion,  it  is  necessary  to  turn  to  the  common  descriptive 
measures  of  inequality.  The  choice  of  this  measure  is  based 
on  an  examination  of  some  welfare  implications  of  each  of  the 
proposed  measures  of  inequality. 

The  level  of  inequality  within  each  of  the  fifteen 
census  divisions  and  for  the  province  as  a  whole  is  quantified 
with  respect  to  five  different  measures  of  inequality  inclu¬ 
ding  the  Gini  coefficient,  the  relative  mean  deviation,  the 
variance,  the  coefficient  of  variation  and  the  standard 
deviation  of  logarithms.  A  comparison  of  the  rankings  of 
census  divisions  by  each  of  the  measures  indicated  that  sub¬ 
stantial  ranking  discrepancies  exist  among  the  measures. 

Since  the  Gini  coefficient  is  considered  in  a  welfare  sense 
"superior"  to  the  other  measures,  the  ranking  of  census  divi- 
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sions  chosen  for  the  purpose  of  comparative  analysis  is  the 
one  determined  by  that  statistic.  This  study  indicates  that 
substantial  differences  in  farm  income  levels  in  1970  existed 
within  and  among  the  Alberta  census  divisions,  and  that  the 
extent  of  these  differences  is  dependent  upon  the  definition 
of  farm  income  used  in  the  analysis.  Regardless  of  the 
definition  of  farm  income,  however,  the  problem  of  relatively 
low  and  unequally  distributed  incomes  in  Alberta  appeared  to 
be  serious. 

In  Chapters  II  and  III  of  this  study  is  examined  the 
incorporation  of  income  distribution  into  welfare  economics 
theory  and  the  derivation  of  measures  by  which  the  personal 
distribution  of  income  may  be  quantitatively  measured.  In 
Chapter  IV  is  a  discussion  of  the  data  and  the  techniques  of 
estimation  of  Alberta  farm  income.  The  presentation  of  the 
empirical  results  and  a  comparative  analysis  of  these  results 
are  presented  in  Chapter  V.  A  number  of  hypotheses  which  may 
explain  the  nature  of  the  observed  distributions  but  which 
remain  to  be  tested  are  also  discussed  in  Chapter  V.  Finally, 
in  Chapter  VI  are  presented  the  conclusions  of  the  study  and 
a  number  of  recommendations. 

This  study  indicates  that  serious  distributional 
inequities  of  farm  income  were  characteristic  of  the  1970 
Alberta  agricultural  economy.  Although  the  agricultural 
situation  in  1975  has  in  many  ways  changed  substantially 
since  1970,  it  is  likely  the  case  that  serious — and  perhaps 
aggravated-distributional  problems  still  remain.  Continuing 


. 
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study  of  the  distribution  of  farm  income  in  Alberta  is  war¬ 
ranted  as  is  the  further  identification  and  statistical 
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testing  of  those  socio-economic  and  physical  factors  which 
may  be  associated  with  particular  distributional  patterns  and 
any  changing  trends  in  these. 


CHAPTER  II 


WELFARE  ECONOMICS  AND  THE  DISTRIBUTION  OF  INCOME 

Orthodox  economic  thought  has  typically  emphasized 
the  concept  of  optimization  of  certain  economic  variables. 

It  is  not  surprising  to  find,  therefore,  that  welfare  econo¬ 
mics,  the  branch  of  economics  dealing  with  social  as  opposed 
to  individual  welfare,  is  concerned  with  the  derivation  of 
conditions  required  for  the  maximization  of  total  social 
welfare.  Since  the  level  of  social  welfare  is  a  reflection 
of  the  welfare  conditions  of  the  individual  members  of  a 
society,  then  some  relationship  exists  between  the  level  and 
distribution  of  individual  welfares  and  the  level  of  state 
welfare.  Further,  since  individual  welfare  is  hypothesized 
to  be  dependent  upon  individual  income,  some  relationship 
exists  between  the  level  and  distribution  of  individual 
incomes  and  total  social  welfare.  The  pursuit  of  general 
welfare  optimizing  conditions,  however,  has  traditionally 
concentrated  on  the  conditions  required  to  maximize  total 
social  economic  output,  with  little  or  no  emphasis  on  the 
distribution  of  output.  The  thrust  of  welfare  economic 
theory  has  thus  been  placed  upon  efficiency  or  production 
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criteria,  with  distributional  considerations  generally  enter¬ 
ing  independently  of  the  optimizing  conditions.  The  "dual- 
istic  approach",^  as  Dobb  has  termed  it,  is  not  without 
problem.  The  "separation  of  production  from  distribution  in 
the  course  of  postulating  conditions  most  conducive  to  econo¬ 
mic  welf are . . . . has  dogged  all  the  various  attempts  to  formu- 

2 

late  a  unique  General  Optimum" . 

Walras  and  Pareto 

The  first  rigorous  attempt  to  formulate  the  conditions 
required  to  maximize  the  total  utility  of  all  parties  concer¬ 
ned  in  a  production  and  exchange  economy  was  made  by  Leon 
3 

Walras.  After  setting  out  in  mathematical  detail  his  general 
equilibrium  equations  of  production  and  exchange,  he  proposed 
that  "freedom  procures,  within  certain  limits,  the  maximum 
of  utility;  and  since  the  factors  which  interfere  with  free¬ 
dom  are  obstacles  to  the  attainment  of  this  maximum,  they 
should  without  exception,  be  eliminated  as  completely  as 

4 

possible".  Thus,  Walras  emphasized  that  under  most  circum¬ 
stances  free  competition  should  be  the  rule  of  practical 
policy--the  justification  for  such  policy  lying  in  the  maxi¬ 
mization  of  utility.  He  recognized,  however,  that  the 

'^'Maurice  Dobb,  Welfare  Economics  and  the  Economics 
of  Socialism  (Cambridge:  Cambridge  University  Press,  1969), 
P-27.  0 

^Ibid . 

~Leon  Walras,  Elements  of  Pure  Economics,  trans. 
William  Jaffe  (Homewood,  Ill. :  Richard  D.  Irwin,  Inc.  for 
the  American  Economic  Association  and  the  Royal  Economic 
Society,  .1954)  . 

Ibid. ,  p. 256 . 
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principle  has  limits  of  applicability  and  accordingly  quali¬ 
fied  it  on  two  grounds.  In  the  first  place,  he  distinguished 
between  "private  utility  which  the  individual  is  capable  of 
estimating  and  social  wants  or  public  utility  which  is  esti¬ 
mated  in  an  entirely  different  way."^  He  concluded  that  the 
principle  of  free  competition  is  not  applicable  to  cases  in 
which  the  public  interest  is  concerned.  Secondly,  Walras  was 
careful  not  to  equate  utility  with  the  question  of  justice, 
recognizing  that  the  original  distribution  of  income  is  of 
fundamental  significance.  "Though  our  description  of  free 
competition  emphasizes  the  problem  of  utility,  it  leaves  the 
question  of  justice  entirely  to  one  side,  since  our  sole 

object  has  been  to  show  how  a  certain  distribution  of  services 

2 

gives  rise  to  a  certain  distribution  of  products."  Together, 
the  two  qualifications  implicitly  deny  the  synonymity  of 
Walrasian  utility  maximization — in  a  local  sense — and  maximi¬ 
zation  of  total  social  utility--in  a  global  sense.  Although 
Walras  failed  to  explicitly  recognize  the  difference,  it 
appears  that  in  the  light  of  the  qualifications  which  he  made, 
he  was  in  fact  aware  of  the  distinction.  Thus,  at  one  point, 
he  critically  asked  if  there  are  not  yet  economists  "who,  not 
content  with  exaggerating  the  applicability  of  laissez-faire , 
laissez -passer  to  industry,  even  extend  it  to  the  completely 


^Ibid. ,  p . 256. 
^Ibid. ,  p. 257 . 
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extraneous  question  of  property?"^  Walras  chose  not  to  press 
the  issue  further,  however,  and  instead  left  the  dichotomy  of 
which  he  was  at  least  aware,  unchallenged.  As  a  result,  his 
exercise  yields  no  more  than  the  necessary  condition  for  a 
local  maximization  of  utility,  conditional  upon  the  original 
distribution;  and  in  no  sense  qualifies  as  an  unreserved 
optimum  from  a  social  welfare  standpoint.  His  treatment  of 
the  distribution  of  income  as  extraneous  to  the  analysis  there¬ 
by  invalidates  any  claim  to  a  theory  of  a  general  optimum. 

Walras'  analysis  was  further  developed  by  his  succes¬ 
sor  to  the  Chair  of  Political  Economy  at  Lausanne,  Vilfredo 
Pareto.  Using  Edgeworth's  indifference  curves,  Pareto  was 
able  to  transform  the  original  discussion  into  an  ordinal 
content  by  showing  that  a  position  of  equilibrium  in  exchange 
is  reached  when  tangency  between  the  indifference  curves  of 
the  individuals  concerned  and  the  price  or  exchange  line 
occurs.  Thus,  "the  members  of  a  collectivity  enjoy  maximum 
ophelimity  in  a  certain  position  when  it  is  impossible  to  find 
a  way  of  moving  from  that  position  very  slightly  in  such  a 

manner  that  the  ophelimity  enjoyed  by  each  of  the  individuals 

2 

of  that  collectivity  increases  or  decreases." 

That  such  a  point — a  Pareto  optimum  or  point  of 
3 

utility  maximization — does  not  define  a  unique  general  opti- 

^Ibid. 

vilfredo  Pareto,  Manual  of  Political  Economy,  ed. 

Ann  S.  Schwier  and  Alfred  N.  Page,  trans.  Ann  S.  Schwier  (New 
York:  Augustus  M.  Kelley,  1971),  p.261. 

^Pareto  designated  the  more  familiar  term,  economic 
utility ,  by  the  word  ophelimity. 
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mum  is  observed  with  reference  to  Pareto's  box  diagram  illus¬ 
trating  exchange  between  two  individuals,  and  adding  to  it 
Edgeworth's  contract-curve. 

The  construction  is  as  follows.  The  indifference 
maps  of  two  individuals  are  superimposed  one  upon  the  other, 
the  map  of  the  first  individual  drawn  in  the  usual  manner  and 
the  map  of  the  second  inverted,  and  drawn  with  the  origin 
diagonal  to  the  origin  of  the  first  map.  The  horizontal  axis 
is  taken  to  represent  the  first  good  in  the  exchange,  its 
length  representing  the  total  stock  of  the  good  available  to 
be  shared  by  the  two  individuals.  Similarily,  the  vertical 
axis  is  taken  to  measure  the  second  good  in  the  exchange,  its 
length  representing  the  total  stock  of  the  good  available  to 
be  shared  by  the  two  parties.  Calling  the  two  individuals  X 
and  Y,  and  the  two  goods  bread  and  beer,  and  plotting  the 
locus  of  all  tangency  points,  the  diagram  is  as  in  Figure  2.1. 

Beginning  with  any  point  not  on  the  contract  curve — 
the  locus  of  all  points  of  tangency,  it  is  possible  to  move 
in  some  direction  such  that  at  least  one  individual  benefits 
from  the  move  while  the  other  incurs  no  loss.  For  example, 
if  point  K  is  taken  to  be  the  original  distribution  of  bread 
and  beer  between  individuals  X  and  Y,  any  move  in  a  north¬ 
westerly  direction  within  or  on  the  indifference  curves  x^  and 
y^  which  bound  the  area  KPT,  constitutes  an  improvement  for  at 
least  one  of  the  parties  with  no  loss  to  the  other.  It  is 
thus  possible  to  imagine  with  one  exchange  or  a  series  of 
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exchanges,  a  movement  from  the  initial  distribution  K,  to  some 
point  on  the  contract-curve  between  P  and  T  inclusive.  How¬ 
ever,  once  a  position  on  the  contract-curve  is  attained — a 
Pareto  optimum,  any  further  exchange  will  be  detrimental  to  at 
least  one  of  the  traders. 

Intuitively,  the  Pareto  definition  of  an  economic 
optimum  proves  highly  attractive  as  a  benchmark  and  guideline 
for  rational  economic  policy  making.  After  all,  what  can  be 
more  rational  than  pursuing  a  policy  which  brings  benefits  to 
some  and  harm  to  none?  Closer  examination  of  the  principle 
and  realization  of  the  assumptions  and  limitations  of  the 
analysis,  however,  cast  doubt  on  the  relevance  of  the  criterion, 
and  accordingly  the  former  policy  implications  are  limited. 

In  the  first  place,  the  theory  assumes  that  there  are  no  ex¬ 
ternal  effects  in  consumption  i.e.,  that  an  individual's 
utility  depends  only  on  his  own  consumption.  To  the  extent 
that  this  assumption  proves  invalid,  and  individual  satisfac¬ 
tion  depends  on  others'  as  well  as  personal  consumption,  it 
is  no  longer  possible  to  assume  that  an  increase  in  the  con¬ 
sumption  of  goods  to  one  person  only,  others'  consumption 
constant,  will  necessarily  improve  social  welfare.  In  the 
second  place,  the  theory  assumes  that  actual  market  behavior 
is  always  indicative  of  real  welfare  improvements.  Under 
some  market  situations,  however,  this  may  not  be  the  case,  as 
for  example  under  conditions  of  imperfect  knowledge  among 
consumers  and  producers, decreasing  costs,  monopoly,  public 
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goods  and  external  effects  in  production. 

Third,  and  fundamental  to  the  question  of  the  rele¬ 
vance  of  the  Pareto  criterion  with  respect  to  overall  social 
welfare  policy  making,  is  that  the  concept  of  a  particular 
Pareto  optimum  does  not  necessarily  equate  with  the  concept  of 
a  general  optimum.  Since  the  contract-curve  describes  the 
locus  of  an  entire  series  of  Pareto  optima,  each  particular 
optimum  relevant  only  to  a  particular  region  of  possible 
initial  income  distributions,  and  since  the  Pareto  criterion 
can  not  pronounce  upon  the  relative  social  welfare  positions 
of  any  two  points  on  the  contract-curve,  in  that  they  rep¬ 
resent  distributional  shifts  between  the  parties  concerned, 
nothing  concrete  can  be  stated  with  respect  to  whether  in  the 
real  world  the  Pareto  optimum  associated  with  the  given  in¬ 
come  distribution  should  be  pursued  or  whether  some  other 
position  associated  with  a  different  income  distribution 
should  be.  For  example,  referring  again  to  Figure  2.1,  to 
pursue  the  Pareto  optimum  T  given  an  initial  income  distri¬ 
bution,  say  Q,  is  to  implicitly  assume  that  T  is  the  best 
possible  social  welfare  position.  It  may  in  fact  be  that 
some  other  point,  say  R,  is  from  a  social  welfare  standpoint 
preferred  to  T  even  though  R  is  not  even  a  Pareto  optimum. 

In  the  event  that  the  Pareto  optimum  which  is  relevant  to  the 
income  distribution  R,  say  S,  is  in  the  practical  sense  not 
available,  it  could  still  be  preferable  to  pursue  the  non- 
Pareto  optimum  R,  as  opposed  to  T.  Thus,  the  local  optimum 
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nature  of  the  Pareto  principle  severely  limits  the  use  to 
which  it  should  be  made  in  terms  of  social  policy  making/ 
unless  distribution  is  explicitly  considered. 

It  is  clear  from  Pareto's  discussion  of  economic 
equilibrium  within  the  context  of  a  collectivist  society  that 
he  was  aware  of  the  fundamental  distinction  between  the  so- 
called  Pareto  optimum  and  what  has  been  referred  to  as  general 
optimum.  The  general  solution  for"a  collectivist  society 
whose  purpose  it  is  to  procure  maximum  ophelimity  for  its 
members/"  Pareto  believed  to  be  in  the  separation  of  the 
optimization  problem  into  two  distinct  parts,  production  and 
distribution,  and  the  solution  of  each  independently  according 
to  different  criteria.  On  the  one  hand,  "it  is  necessary  to 
bring  in  different  kinds  of  ethical  and  social  considerations" 
to  the  question  of  distribution,  rather  than  allow  distribu¬ 
tion  to  take  place  "in  accordance  with  all  the  historical 
and  economic  contingencies  in  which  the  society  has  evolved." 
On  the  other  hand,  once  distribution  is  made  on  the  basis  of 
"certain  ethico-social  principles,"  production  should  proceed 
along  Pareto  optimal  lines.  Pareto  continued, 

In  order  to  obtain  maximum  ophelimity,  the  collectivist 
state  will  have  to  equalize  the  different  net  interests 
and  determine  the  coefficients  of  production  in  the  same 
way  that  free  competition  determines  them.  Moreover, 
after  having  made  the  distribution  according  to  the  rules 
from  the  first  problem,  it  will  have  to  permit  a  new 
distribution  which  the  members  of  the  collectivity  can 
effect  among  themselves,  or  which  the  socialist  state  can 
make,  but  which,  in  any  case,  will  have  to  be  made  as  if 
it  were  effected  by  free  competition. 


1 


Pareto, 


Manual  of  Political  Economy,  pp. 267-268. 
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The  crux  of  the  issue  is  whether  or  not  the  problem  of 
distribution  can  be  legitimately  separated  from  the  question 
of  production  and  the  question  of  exchange,  within  the  context 
of  social  welfare  optimization.  With  regard,  first  of  all,  to 
distribution  and  production,  it  appears  that  the  separation 
remains  legitimate  insofar  as  the  notion  of  Pareto  optimality 
is  applied  to  "the  choice  of  how  best  to  produce  a  given  out¬ 
put-pattern."'*"  However,  with  regard  to  distribution  and 
exchange,  the  legitimacy  of  separation  becomes  questionable. 
Since  the  application  of  Pareto  principles  for  any  given  dis¬ 
tribution  of  money  income  will  generally  have  some  impact  on 
relative  prices  and  outputs  and  hence  the  real  distribution 
of  income,  there  can  be  no  guarantee  that  movement  from  a 
position  of  non-Pareto  optimum  to  Pareto  optimum  improves 
social  welfare  in  the  wide  sense.  In  other  words,  negative 
redistribution  effects  associated  with  the  movement  to  a 
Pareto  optimal  position  may  overshadow  any  improvements  in 
social  welfare.  Thus,  there  is  no  a  priori  reason  to  believe 
that  a  movement  in  Figure  2.1  from  income  distribution  R  to  a 
Pareto  optimum  on  the  contract-curve,  S,  constitutes  an  improv- 
ment  in  overall  social  welfare.  As  Dobb  points  out. 

The  classic  example  of  where  the  application  or  non 
application  of  the  Pareto  condition  can  certainly  not 
be  separated  from  distribution-effects — indeed  is 
dominated  by  the  latter — is  that  of  rationing  in  war¬ 
time  (or  other  situations  of  acute  scarcity) .  This 
manifestly  offends  against  the  Pareto-condition  because 
it  is  a  limitation  on  free  trading  (in  the  sense  of 
free  consumers  choice) .  Yet  the  alternative  would  be 
to  allow  the  price  of  scarce  necessities  to  soar,  and 
to  reach  equilibrium  between  demand  and  supply  through 


1Dobb, 


Welfare  Economics  and  the  Economics  of  Socialism, 


p .  23 . 
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so-called  rationing  by  the  purse.  The  result  would 
obviously  be  a  drastic  worsening  of  the  welfare-situation 
of  the  poor  compared  to  the  rich,  perhaps  with  widespread 
starvation.  In  the  case  of  any  particular  price-change 
this  distribution-effect  may  be  too  small  to  be  worth 
noticing  or  it  may  be  large.  Economists  have  no  right 
to  assume  that  it  will  always  be  negligibly  small. ^ 

The  conclusion  thus  appears  to  be  that  the  application 
of  the  Pareto  principle  is  justified  only  when  there  are 
either  negligible  negative,  or  positive  distribution  effects 
from  the  movement  toward  a  Pareto  optimum.  Even  so,  there  is 
no  guarantee  that  attainment  of  a  Pareto  optimum  will  be  opti¬ 
mal  in  a  truly  general  sense.  A  question  to  be  raised  is 
whether  a  unique  general  optimum — if  such  a  unique  position 
exists — will  necessarily  fall  on  the  contract-curve.  The 
answer  to  this  question  does  not  yet  appear  to  have  been  sol¬ 
ved.  In  any  event,  the  notion  of  Pareto  optimality,  especial¬ 
ly  when  distribution  is  not  explicitly  considered,  cannot 
properly  qualify  as  an  unreserved  benchmark  and  guide  to 
general  social  welfare  optimization. 

With  regard  to  the  application  of  the  Pareto  principle 
in  policy  making,  the  concept  proves  to  be  of  severely  limited 
value.  The  difficulty  arises  when  attempts  are  made  to 
develop  policies  which  provide  benefit  to  some  and  harm  to 
none  within  the  context  of  highly  complex,  multi-sector 
economies.  It  was  partly  in  recognition  of  this  pitfall  that 
the  so-called  Kaldor-Hicks  compensation  principle  was  developed. 

^Ibid . ,  p . 24 . 
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The  first  major  attempt  to  distinguish  between  social 
and  private  welfare  valuations  within  the  context  of  optimi¬ 
zation,  should  be  credited  to  A.C.  Pigou. ^  Since  Pigou  was 
more  concerned  with  the  development  of  practical  welfare 
principles  than  the  creation  of  formal  theory,  his  discussion 
is  problem-oriented  tending  to  provide  policy  direction 
rather  than  economic  precision.  Like  his  predecessors,  his 
analysis  is  based  upon  the  separation  of  distribution  from 
exchange  and  production.  His  two  basic  propositions  are: 

"Any  cause  which,  without  the  exercise  of  compulsion  or 
pressure  upon  people  to  make  them  work  more  than  their 
wishes  and  interests  dictate,  increases  productive 
efficiency,  and  therewith,  the  average  volume  of  the 
national  dividend,  provided  that  it  neither  injures  the 
distribution,  nor  augments  the  variability  of  the 
country's  consumable  income,  will,  in  general,  increase 
economic  welfare."* 2 

"Any  cause  which  increases  the  proportion  of  the  national 
dividend  received  by  poor  persons,  provided  that  it  does 
not  lead  to  a  contraction  of  the  dividend  and  does  not 
injuriously  affect  the  variability,  will,  in  general, 
increase  economic  welfare."2 

Pigou  also  outlined  a  corollary  to  his  two  welfare 
propositions  to  the  effect  that  resources  should  be  allocated 
in  such  a  way  that  the  social  net  product  of  the  last  unit  of 
resource  in  any  activity  is  equal.  This  corollary  is  crucial 
to  the  problem  of  optimization.  However,  with  the  principle 
in  such  general  form,  little  can  be  learned  with  regard  to 


^A. C .  Pigou,  The  Economics  of  Welfare  (London: 
Macmillan  and  Co. ,  1920) . 

2Pigou,  The  Economics  of  Welfare,  p.47,  cited  by  Dobb, 
Welfare  Economics  and  the  Economics  of  Socialism,  p.28. 

3pigou,  The  Economics  of  Welfare^  p . 5 3 ,  cited  by  Dobb, 
Welfare  Economics  and  the  Economics  of  Socialism,  p.28. 
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precisely  how  an  optimum  is  attained.  As  a  result,  the  corol¬ 
lary  has  since  been  restated  and  particularized  into  a  set  of 
optimum  conditions.  Following  the  approach  of  Dobb,  the 
principle  can  be  re-expressed  in  the  form  of  a  consumers' 
condition  and  two  production  conditions.^  The  fulfillment  of 
all  three  implies  optimization  in  the  Pigouvian  sense. 

With  respect  to  the  consumers'  condition,  optimization 
requires,  in  the  case  of  two  goods,  tangency  between  the  bud¬ 
get  constraint  and  a  consumer's  indifference  curve,  for  each 
and  every  consumer.  Alternatively  the  condition  can  be 
stated  as  requiring  the  equivalency  of  each  consumer's  mar¬ 
ginal  rates  of  substitution  between  goods,  and  the  ratios  of 
prices  between  goods;  or  indentically  that  the  ratios  of 
marginal  utilities  of  goods  are  equal  to  the  ratios  of  prices. 
This  condition  reguires  simply  that,  given  any  set  of  prices 
as  a  parameter,  each  and  every  consumer  allocates  his  income 
in  order  to  maximize  personal  utility.  That  the  condition  is 
necessary  but  not  sufficient  for  optimization  of  economic  wel¬ 
fare  is  obvious  when  it  is  considered  that  the  condition  is 
capable  of  being  fulfilled  at  any  set  of  prices  and  any  pat¬ 
tern  of  output.  Thus,  fulfillment  of  the  condition  is  totally 
independent  of  the  distribution  of  income. 

With  respect  to  the  first  production  condition, 
optimization  requires  that  the  methods  of  production  are  such 
that  no  increase  in  production  can  be  gained  by  changing 
factor  proportions  in  any  line  of  production  i.e.,  that  the 

1Dobb,  Welfare  Economics  and  the  Economics  of  Socialism, 
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ratios  of  factor  substitution  in  all  industries  are  equal  at 
the  margin.  Thus,  if  in  industry  A  capital  can  be  substituted 
for  labour  at  the  margin  in  a  ratio  of  1:3,  and  in  industry  B 
the  corresponding  ratio  is  1:4,  it  will  be  advantageous  to 
transfer  capital  from  A  to  B  in  return  for  labour  from  B, 
thereby  increasing  the  total  product  of  A  without  harming  the 
product  of  B.  Such  transfers  will  prove  beneficial  until  the 
point  is  reached  at  which  the  substitution  ratios  for  A  and  B 
are  identical.  As  Dobb  has  pointed  out,  in  order  that  this 
condition  make  sense,  it  is  necessary  firstly,  that  factor 
resources  be  capable  of  measurement  in  terms  of  themselves 
and  secondly,  that  different  factors  actually  be  capable  of 
substitution.  Nevertheless,  the  principle — which  requires 
nothing  more  than  that  the  most  be  made  of  the  given  resources 
— is  "worth  fulfilling  in  its  own  right."1 

The  second  production  condition  requires  that  factor 
resources  be  optimally  divided  among  alternative  products  in 
the  sense  that  the  value  of  the  marginal  product  of  resources 
be  equal  in  all  uses.  Since  valuation  of  the  marginal  product 
is  in  terms  of  final  product  prices,  the  set  of  prices  func¬ 
tionally  dependent  upon  specific  demand  patterns,  the  precise 
location  of  the  optimum  output  pattern  becomes  relative  to  a 
specific  income  distribution.  Thus,  since  the  third  condi¬ 
tion  is  distributive  relative,  there  is  no  a  priori  reason  to 

1Ibid. ,  p. 53 . 
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assume  that  a  position  characterized  by  the  fulfillment  of  all 
three  conditions  qualifies  as  an  optimum  in  the  general  sense. 

The  argument  can  be  clarified  with  reference  to  a  pro¬ 
duction  possibility  curve  diagram.  Any  point  lying  on  the 
curve  represents  the  fulfillment  of  the  first  production  con¬ 
dition.  If  the  axes  are  taken  to  represent  bread  and  beer, 
any  point  of  production  inside  of  the  curve  can,  by  the  appli¬ 
cation  of  the  first  production  condition,  be  moved  to  fall  on 
the  curve.  The  precise  location  of  the  optimum,  however,  is 
defined  by  the  fulfillment  of  the  consumers'  condition  and 
the  second  production  condition  and  is  taken  to  be  represented 
graphically  as  the  point  of  tangency  between  the  production 
possibility  curve  and  a  social  indifference  curve.  Thus,  in 
Figure  2.2,  the  optimum  associated  with  a  specific  distribu¬ 
tion  of  income,  say  ,  is  defined  by  the  point  R. 

The  question  of  the  relevance  of  the  optimum  R,  arises, 
however,  when  it  is  considered  that  social  indifference  curves 
relative  to  different  income  distributions  are  not  required 
to  possess  the  quality  of  non-intersection.  It  is  possible 
then,  that  any  point,  say  P,  which  lies  on  the  production 
possibility  curve,  can  be  considered  optimal  given  the  appro¬ 
priate  initial  distribution  of  income — in  this  case,  say  D2» 
Nothing  can  be  concluded  regarding  the  preference  relation 
between  the  optimum  point  R,  associated  with  distribution  D^, 
and  the  optimum  point  P,  associated  with  distribution  D2« 
Further,  nothing  can  be  stated  regarding  the  preference  rela- 
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FIGURE  2.2 


THE  EFFECT  OF  INCOME  DISTRIBUTION 
IN  SOCIAL  WELFARE  ANALYSIS 


Bread 


24 


tion  between  any  two  non-optimal  situations,  each  relative  to 
a  different  income  distribution,  say  S  associated  with  distri¬ 
bution  D-^  and  T  associated  with  distribution  D2;  nor  between 
an  optimal  and  a  non-optimal  situation  each  relative  to  a 
different  income  distribution,  say  R  associated  with  the  dis¬ 
tribution  D-^  and  T  associated  with  distribution  D2 .  Even  if 
money  income  distribution  is  initially  at  some  social  optimum, 
however  defined,  there  is  no  guarantee  that  the  real  distri¬ 
bution  of  income  will  remain  optimal  in  the  face  of  any 
subsequent  relative  price  and  output  changes.  Thus,  since 
Pigou's  corollary  for  optimization  is  not  independent  of  the 
distribution  of  income,  the  optimum  as  defined  is  local  only. 
The  Pigouvian  criteria  can  not  be  considered  to  define  a 
unique  general  optimum. 

Modern  Approaches  to  General  Optimization 
The  implicit  dependency  of  Pigou's  approach  on  inter¬ 
personal  utility  comparison,  for  its  usefulness  with  respect 
to  policy  direction,  led,  by  the  1930 's — the  era  of  revived 
scepticism  to  the  cardinal  approach--to  a  search  for  'better' 
maximizing  criteria.  Since  that  time  efforts  have  continued 
in  basically  two  directions:  the  first — the  'new  welfare 
economics'  approach  associated  with  the  names  of  Kaldor,  Hicks 
and  Scitovsky — in  a  revamping  of  the  Pareto  concept  into  a 
'compensation  test';  and  the  second  in  an  attempt  to  formulate 
an  all  inclusive  social  welfare  function — generally  associated 
with  the  names  of  Bergson  and  Samuelson. 
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The  new  welfare  economics  approach  developed  by  Kaldor 
and  Hicks  is  an  attempt  to  explicitly  separate  the  question  of 
distribution  from  the  question  of  efficiency  in  welfare  analy¬ 
sis.  Consequently,  the  social  welfare  movements  associated 
with  policy  changes  are  estimated  in  terms  of  efficiency  cri¬ 
teria  only,  while  it  is  assumed  that  distribution  problems  are 
the  responsibility  of  some  outside  force,  presumably  govern¬ 
ment  authorities.  By  reference  to  efficiency  considerations 
only,  the  economist's  advice  is  thus  placed  within  the  sphere 
of  positive  economics. 

Following  this  approach,  the  question  of  whether  or 
not  a  given  policy  will  yield  social  benefits  is  determined 
by  a  test  of  compensation.  It  is  recognized  that  policies 
which  yield  benefits  to  some  and  harm  to  none  are  the  exception 
rather  than  the  rule  and  accordingly,  the  Pareto  principle  can 
offer  little  by  way  of  practical  policy  advice.  Instead, 
accepting  that  most  policies  benefit  some  and  harm  others, 
policies  are  evaluated  in  terms  of  their  potential  net  effi¬ 
ciency  benefits.  Thus,  policies  which  yield  benefits  suffi¬ 
cient  to  allow  the  gainers  to  more  than  compensate  the  losers 
are  judged  to  increase  social  welfare.  Insofar  as  the  valu¬ 
ation  of  social  benefits  and  costs  are  concerned  the  assumption 
often  made  in  practice  is  that  the  marginal  utility  of  income 
is  equal  among  individuals  and  constant  over  the  range  of 
policy  impacts.  As  a  result,  the  valuation  and  distribution 
of  benefits  and  costs  are  made  independent.  Further,  since 
distribution  is  considered  an  entirely  separate  issue, 
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actual  compensation  of  losers  by  gainers  is  not  required. 

Any  policy  which  yields  potential  positive  net  efficiency 
benefits  is  considered  to  be  a  move  in  the  right  direction. 

The  fallacy  of  the  Kaldor-Hicks  compensation  argument 
is  in  the  implicit  and  perverse  assumption  that  the  evalu¬ 
ation  of  net  efficiency  benefits,  and  hence  potential  change 
in  social  welfare,  can  be  treated  independent  of  the  distri¬ 
bution  of  income.  This  criticism  applies  even  when  the  equal 
constant  marginal  utility  of  income  among  individuals  assump¬ 
tion  is  dropped  and  a  system  of  weights  is  established  by 
which  to  account  for  the  distribution  of  benefits  and  costs  in 
the  valuation  process.  The  fact  remains  that  whether  a  part¬ 
icular  policy  is  judged  acceptable  or  not  from  the  point  of 
view  of  the  compensation  principle  depends  also  on  the  set  of 
prices  and  pattern  of  output  used  in  the  process  of  evaluation 
and  hence  the  distribution  of  income  This  was  pointed  out  by 
Scitovsky  and  subsequently  refined  by  Little."'"  For  example 
relative  to  the  present  distribution  of  income  a  policy  design¬ 
ed  to  shift  the  pattern  of  output  may  be  judged  as  socially 
beneficial  from  the  point  of  view  of  the  compensation  criteria. 
However,  relative  to  the  distribution  of  income  associated  with 
the  new  output  pattern — which  may  be  different  than  the  orig¬ 
inal  distribution  as  a  result  of  policy  induced  distribution 
shifts--the  original  output  pattern  may  be  judged  superior  to 
the  new.  The  principle  of  hypothetical  compensation  in  such 
a  situation,  would  then  indicate  that  a  movement  back  to  the 
original  output  pattern  is  socially  beneficial.  The  question 

"'"I.M.D.  Little,  A  Critique  of  Welfare  Economics,  2nd 
ed.  (Oxford:  Oxford  University  Press,  1957) . 
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thus  remains  as  to  which  distribution  of  income  should  be  re¬ 
garded  as  relevant.  Even  if  relative  to  either  distribution, 
the  new  output  pattern  is  judged  superior,  there  is  no  guaran¬ 
tee  that  there  is  no  other  distribution  which  would  put  the 
new  pattern  of  output  in  the  shadow  of  the  old.  The  evalua¬ 
tion  thus  remains  distributive  relative  and  as  such  it  is  mis¬ 
leading  to  argue  that  policy  decisions  can  properly  be  made  on 
the  basis  of  efficiency  criteria  only.  As  Little  argues,  only 
when  it  is  sure  that  the  distribution  of  income  is  not  harmed 
by  a  movement  to  a  new  position  can  policy  decisions  be  made 
with  respect  to  efficiency  criteria  only. 

The  argument  can  be  clarified  with  reference  to  Figure 
2.3.  Calling  the  commodities  bread  and  beer,  a  production 
possibility  curve  is  constructed.  Social  indifference  curves 
relevant  to  various  income  distributions  are  also  depicted. 
Suppose  that  production  of  bread  and  beer  is  initially  at  R, 
and  the  social  indifference  curve  passing  through  R  and  rele¬ 
vant  to  the  initial  distribution  of  income,  say  is  I  (D^)  . 

If  a  policy  designed  to  move  from  R  to  a  socially  optimal 
position  with  respect  to  the  distribution  D-^ ,  say  S,  is  now 
implemented,  then  from  the  point  of  view  of  hypothetical 
compensation,  there  is  a  potential  improvement  in  social 
welfare  i.e.,  a  movement  denoted  by  a  shift  to  the  higher 
indifference  curve  associated  with  distribution  D-^,  say  I*  (D-^)  . 
The  move,  however,  constitutes  an  hypothetical  improvement 
relative  to  D1  alone,  and  it  is  by  no  means  certain  that 
relative  to  some  other  distribution  S  will  be  judged  as  super¬ 
ior.  Thus,  in  Figure  2.3,  relative  to  the  distribution  of 
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FIGURE  2.3 


DISTRIBUTION  AS  A  RELEVANT 
CONSIDERATION  IN  THE  THEORY 
OF  SOCIAL  WELFARE  MAXIMIZATION 
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income  ,  the  move  from  R  to  S  is  judged  as  potentially  detri¬ 
mental  to  social  welfare  in  that  it  constitutes  a  shift  from 
the  social  indifference  curve  I*(D2)  to  the  lower  social  indif¬ 
ference  curve  ICD^).  In  fact,  given  the  original  distribution 
of  income  the  move  from  R  to  S  may  be  accompanied  by  non- 

compensated  distributional  shifts  such  that  the  distribution 
of  income  when  S  is  reached  actually  becomes  D£ .  Thus,  whether 
R  or  S  is  judged  superior  depends  upon  the  distribution  of  in¬ 
come.  The  compensation  test  is  distributive-relative,  and  un¬ 
less  distributional  judgements  are  incorporated  explicitly 
into  the  analysis,  it  has  little  to  offer  in  the  way  of  policy 
prescription  within  the  context  of  social  welfare  improvements. 

Since  the  principle  of  hypothetical  compensation  is 
distribution  relative,  it  would  seem  doubtful  that  questions 
of  distribution  can  legitimately  be  divorced  from  efficiency 
considerations  within  the  context  of  welfare  analysis.  Only 
when  it  is  known  with  certainty  that  the  real  distribution  of 
income  will  always  be  optimally  adjusted  upon  policy  implemen¬ 
tation,  could  recommendation  proceed  on  the  basis  of  effici¬ 
ency  criteria  only.  Yet  the  theory  provides  no  gauge  by 
which  to  actually  measure  the  welfare  consequences  of  changing 
distribution  and  hence  provides  no  basis  on  which  to  define 
the  socially  optimal  distribution  of  income.  The  presumption 
is  always  in  favour  of  the  existing  distribution.  The  econo¬ 
mist,  however,  has  no  right,  as  a  scientist  concerned  with  the 
optimization  of  social  welfare,  to  make  any  such  presumption, 
especially  within  the  context  of  the  free  economy,  where  a 
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frequent  tendency  is  for  the  state  to  practice  a  policy  of 
non-interference.  Instead,  distribution  should  be  considered 
as  part  and  parcel  of  any  realisitc  welfare  proposition.  As 
Scitovsky  has  concluded,  "in  the  free  enterprise  economy  all 
economic  policies  must  be  appraised  by  their  effects  on  ef¬ 
ficiency  and  equity  simultaneously;  and  no  recommendations 
can  be  made  on  the  basis  of  one  of  these  criteria  alone." ^ 
Unless  distribution  is  explicitly  considered,  as  suggested  by 
Little,  use  of  the  'new  welfare  economics'  is  restricted  in 
its  application  to  policy  formation. 

The  approach  which  has  been  hailed  by  some  as  the 

most  promising  new  concept  in  welfare  economics  is  the  social 

2 

welfare  function.  Initially  proposed  by  Bergson  in  1938  and 
further  developed  by  Samuelson  and  Tintner,  the  social  welfare 
function  can  basically  be  considered  as  a  function  of  indivi¬ 
dual's  welfare,  which  is  in  turn  dependent  upon  both  personal 
welfare  and  the  individual's  concept  of  the  distribution  of 
welfare  in  the  community.  By  maximizing  the  function  subject 
to  the  production  function,  it  would  appear  that  questions  of 
both  exchange  and  production,  and  distribution,  are  solved 
internally.  As  a  result,  the  conditions  required  to  fulfill 
maximization  automatically  become  the  goals  of  economic  policy. 

^Tibor  Scitovsky,  Papers  on  Welfare  and  Growth  (London: 
George  Allen  and  Unwin  Ltd.,  1964),  pp. 182-183. 

^A.  Bergson,  "A  Reformation  of  Certain  Aspects  of 
Welfare  Economics,"  Quarterly  Journal  of  Economics  52  (February 
1938):  310-334. 
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Unfortunately,  the  social  welfare  function  approach 
is  not  without  its  problems.  Three  fundamental  criticisms 
emerge.^-  In  the  first  place,  and  most  important  from  a  prac¬ 
tical  standpoint,  the  function  as  specified  must  be  so  com¬ 
pletely  general  that  it  is  difficult  to  imagine  of  what  prac¬ 
tical  use  the  function  could  ever  be  made.  As  Dobb  has  said, 
"The  Social  Welfare  Function  (if  one  has  understood  it  cor¬ 
rectly)  is  an  elegant  example  of  the  kind  of  formalism,  so 
much  in  vogue  today,  which  greatly  facilitates  analysis  by 
supposing  crucial  problems  to  be  solved  by  some  ingenious 

(but  undisclosed)  device  without  providing  any  actual  means 

2 

for  their  solution."  Secondly,  the  social  welfare  function 
does  not  eliminate  the  necessity  of  making  value  judgements. 

In  the  same  way  that  classical  economists  were  required  to 
make  judgements  regarding  interpersonal  utilities,  the  econ¬ 
omist  using  a  social  welfare  function  approach  is  required  to 
attach  weights  to  the  preferences  of  different  individuals 
within  the  community.  In  the  absence  of  a  known  "proper" 
weighting  system,  the  economist  must  devise  one  according  to 
his  own  judgement.  Thus,  the  social  welfare  function  can  not 

qualify  as  a  purely  positive  approach  to  welfare  optimization. 

3 

Finally,  Arrow  has  pointed  out  that  only  under  special  circum¬ 
stances  will  the  construction  of  a  general  social  welfare 

^The  criticisms  are  pointed  out  by  Scitovsky,  Papers 
on  Welfare  and  Growth,  pp. 183-188. 

^Dobb ,  Welfare  Economics  and  the  Economics  of  Socialism, 

p.112. 

^Kenneth  Arrow,  "A  Difficulty  in  the  Concept  of  Social 
Welfare,"  Journal  of  Political  Economics  58  (August  1950): 
328-346. 
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function  yield  non-contradictory  social  orderings  of  policy 
alternatives,  thereby  limiting  severely  its  applicability. 

Income  Distribution  and  Welfare  Theory:  Summary 

The  fundamental  difficulty  in  welfare  economics,  the 
formulation  of  a  valid  set  of  welfare  maximizing  conditions, 
stems  from  the  fallacious  assumption  that  questions  of  exchange 
and  production  can  legitimately  be  divorced  from  the  question 
of  income  distribution.  Accordingly,  the  development  of 
thought  in  welfare  theory  has  been  to  define  an  optimum  posi¬ 
tion  in  terms  of  efficiency  criteria  only,  and  to  almost 
completely  ignore  distribution.  The  result  of  this  theoretical 
approach  has  been  for  economists  to  place  inordinate  amounts 
of  emphasis  on  the  economics  of  production  within  the  context 
of  economic  policy  development,  and  to  place  little  or  no 
emphasis  on  the  distributional  impacts  of  economic  policy  on 
social  welfare.  Yet  distribution  does  matter  and  hence  should 
be  considered  in  policy  formulation. 

Of  course,  to  argue  in  the  first  place,  that  a  study 
of  welfare  economics — which  is,  after  all,  a  study  of  econo¬ 
mic  welfare — can  lead  to  an  understanding  of  social  welfare, 
is  like  Pigou,  to  assume  that  total  social  welfare  movements 
can  be  guaged  by  movements  of  economic  variables.  Such  an 
assumption  might  be  queried  within  the  context  of  market 
failure.  Nevertheless,  on  the  premise  that  a  study  of  econ¬ 
omic  welfare  can  lead  to  an  understanding  of  total  social 
welfare,  it  is  important  that  all  factors  influencing  economic 
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welfare  be  clearly  specified.  Inclusion  of  income  distribution 
as  a  factor  and,  hence,  its  due  consideration  in  policy  devel¬ 
opment,  would  certainly  be  a  step  in  the  right  direction. 


CHAPTER  III 


THE  MEASUREMENT  OF  INCOME  DISTRIBUTION 

The  Optimal  Distribution  of  Income 
Once  it  is  established  that  the  distribution  of  in¬ 
come  is  of  fundamental  importance  to  social  welfare  maximi¬ 
zation  it  follows  that  comparisons  of  income  distributions 
should  be  made  according  to  the  impact  of  each  distribution 
on  social  welfare.  As  Dalton  argued  in  1920,  "the  economist 
is  primarily  interested,  not  in  the  distribution  of  income 
as  such,  but  the  effects  of  income  upon  the  distribution  and 
total  amount  of  economic  welfare,  which  may  be  derived  from 
income."'*"  Thus,  any  technique  by  which  to  measure  and  com¬ 
pare  income  distributions  should  find  its  substance  in  the 
underlying  notion  of  a  functional  relationship  between  the 
distribution  of  income  and  social  welfare.  In  the  absence  of 
any  clearly  defined  social  welfare  function,  however,  the 
precise  nature  of  the  relationship  remains  unknown  and  the 
' ideal ' distribution  of  income  depends  upon  the  assumptions 
made  with  respect  to  the  specification  of  the  social  welfare 
function . 

■*"Hugh  Dalton,  "The  Measurement  of  the  Inequality  of 
Incomes,  Economic  Journal  60  (September  1920):  348. 
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A  common  treatment  has  been  to  assume  that  the  social 
welfare  function  is  an  additively  separable  and  symmetric 
function  of  individual  utilities — and  hence  individual  in¬ 
comes,  increasing  and  concave,  with  the  resulting  implication 
that  an  equal  distribution  of  income  is  optimal.  This  was 
the  route  initiated  by  Dalton.  Accordingly,  he  proposed  that 
a  measure  of  the  distribution  of  income  be  defined  as  the 
ratio  of  the  total  economic  welfare  attainable  under  equality 
of  incomes  to  the  total  economic  welfare  under  a  given  distri¬ 
bution.  When  this  ratio  is  equal  to  one  the  distribution  is 
equal;  when  it  exceeds  one  the  distribution  is  unequal.  Thus, 
this  measure  of  the  distribution  of  income  is  made,  in  essence, 
in  terms  of  deviations  from  equality,  which  is  the  optimal 
distribution.  Under  a  different  specification  of  the  social 
welfare  function,  the  optimum  distribution  may  legitimately 
deviate  from  equality  or  may  not  even  be  defined  precisely. 

In  any  event,  the  measure  would  ideally  be  made  with  respect 
to  some  concept  of  an  optimal  income  distribution.  The  prob¬ 
lem  is  that  in  order  to  actually  quantify  the  distribution  of 
income  in  terms  of  a  social  welfare  ratio,  it  is  necessary  to 
first  make  a  number  of  important  and  arbitrary  assumptions 
regarding  the  nature  of  the  social  welfare  function  and,  since 
the  assumptions  are  normative,  the  validity  of  the  measure  of 
income  distribution  is  open  to  question.  The  point  can  be 
illustrated  with  reference  to  Figures  3.1  to  3.4.  The  total 
income  to  be  distributed  between  two  individuals,  say  A  and  B, 
is  denoted  by  the  horizontal  distance  ab.  A  movement  from 


- 

- 

' 


36 


FIGURE  3.1 


IDENTICAL  CONCAVE  INDIVIDUAL  UTILITY  FUNCTIONS 


FIGURE  3.2 

IDENTICAL  LINEAR  INDIVIDUAL  UTILITY  FUNCTIONS 
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FIGURE  3.3 

NON-IDENTICAL  LINEAR  INDIVIDUAL  UTILITY  FUNCTIONS 
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FIGURE  3.4 

NON- IDENTICAL  CONCAVE  INDIVIDUAL  UTILITY  FUNCTIONS 
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point  a  toward  point  b  implies  redistribution  of  ab  in  favour 
of  A  and  at  the  expense  of  B.  Thus,  at  a,  all  income  accrues 

to  B;  at  b,  all  income  accrues  to  A;  and  at  some  point  between 

a  and  b,  say  c,  ac  accrues  to  A,  and  cb  accrues  to  B.  Utility 

curves  for  each  of  individuals  A  and  B,  respectively  Ua (y)  and 

U  (y) ,  can  be  constructed,  and  assuming  that  social  utility  is 
an  additive  function  of  the  individual  utilities  of  A  and  B, 
a  social  utility  curve  can  be  constructed  by  summing  the  ver¬ 
tical  distances  (utility)  of  the  individual  curves  at  every 
point  (every  distribution)  on  the  horizontal  axis.  If,  for 
example,  in  Figure  3.1  the  utility  curves  of  A  and  B  are  con¬ 
cave  and  identical,  then  the  optimum  distribution  of  income  is 
equality.  The  measure  of  income  distribution  will  then  be  the 
ratio  of  the  optimum  level  of  social  utility  to  the  level  of 
social  utility  associated  with  the  given  distribution;  for 
distribution  c  this  is  oe/dc .  If,  however,  the  individual 
utility  curves  are  identical  but  linear,  as  in  Figure  3.2,  no 
single  optimum  exists;  rather,  any  distribution  is  optimal. 

If,  as  in  Figure  3.3,  the  curves  are  linear  but  not  identical, 
the  optimum  will  imply  distribution  entirely  in  favour  of  one 
individual.  Finally,  concave  but  non-identical  individual 
utility  curves  may  imply  a  non-equal  optimal  income  distribu¬ 
tion,  as  in  Figure  3.4.  Thus,  the  point  of  reference  for  the 
calculation  of  a  welfare  ratio  measure  of  income  distribution 
such  as  Dalton's,  is  dependent  on  the  specification  of  the 
social  welfare  function.  Further,  even  if  a  concensus  was 
obtained  with  respect  to  the  general  form  of  the  function — 
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and  hence  distributions  could  be  ranked — it  is  unlikely  that 
actual  quantification  would  lead  to  universal  agreement  on 
the  exact  valuation  of  distributions,  since  this  would  require 
concensus  on  the  precise  specification  of  the  function.  In 
order  to  escape  this  problem,  Atkinson^  proposes  the  adoption 
of  a  new  measure  of  income  distribution  which  is  invariant 
with  respect  to  linear  transformations.  Accordingly,  he 
introduces  the  concept  of  an  equally  (optimally)  distributed 
equivalent  level  of  income — the  level  of  income  which  if 
equally  (optimally)  distributed  would  yield  the  same  level  of 
social  welfare  as  the  present  level  and  distribution  of 
income-~and  defines  the  measure  of  distribution  as  one  minus 
the  ratio  of  the  equally  (optimally)  distributed  income  level 
to  the  present  income  level.  The  problem  with  such  a  measure 
is  once  again  the  inherent  dependency  on  the  specification  of 
the  social  welfare  function. 

Since  the  precise  specification  of  the  social  welfare 
function  remains  unknown,  the  distribution  of  income  can  not 
be  quantified  in  welfare  ratios.  Rather,  distribution  must  be 
measured  in  terms  of  the  deviations  from  some  pre-determined 
distributional  norm.  This  norm  has  generally  and  conveniently 
been  considered  as  perfect  equality  of  individual  incomes. 

The  choice  of  equality  as  the  distributional  point  of  refer¬ 
ence  reflects  the  normative  tendency  to  prefer  that  indivi¬ 
duals  be  treated  equally.  Thus,  the  measure  of  income 

1Anthony  B.  Atkinson,  "On  the  Measurement  of  Income 
Inequality",  Journal  of  Economic  Theory  2  (September  1970): 
244-263. 
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distribution  typically  becomes  a  measure  of  inequality.  That 
the  choice  of  a  given  summary  measure  of  inequality  implicitly 
involves  a  normative  judgement  with  respect  to  the  specifica¬ 
tion  of  the  social  welfare  function  has,  at  least  until  re¬ 
cently,  not  been  recognized.  Since  no  measure  of  inequality 
exists  independent  of  implicit  assumptions  about  the  social 
welfare  function,  it  would  seem  wise  to  make  such  assumptions 
explicit  so  that  choice  of  a  specific  measure  of  inequality 
can  be  made  consistent  with  whatever  social  welfare  function 
is  considered  valid.  In  other  words,  implicit  value  judgements 
which  inescapably  accompany  any  measure  of  inequality,  should 
be  made  explicit  with  the  measure — and  hence  the  rankings  of 
distributions  derived  thereof,  standing  or  falling  on  the 
basis  of  the  normatively  judged  validity  of  the  underlying 
social  welfare  function. 

Perhaps  the  most  widely  used  technique  by  which  in¬ 
come  inequality  has  been  ranked  is  the  Lorenz  curve  and  its 
related  summary  statistic,  the  Gini  coefficient.  Briefly, 
construction  of  a  Lorenz  curve  consists  of  graphing  the  cumu¬ 
lative  percentages  of  total  income  received  by  individuals 
(groups),  from  the  poorest  to  the  richest.  Thus,  for  example, 
the  poorest  zero  percent  of  the  population  will  receive  zero 
percent  of  the  total  income;  and,  so  on  until  the  poorest  one 
hundred  percent  receives  one  hundred  percent  of  total  income. 
The  line  of  perfect  equality  is  a  straight  line  joining  (0,0) 
and  (100,  100) ,  while  deviations  from  perfect  equality  are 
reflected  by  a  convex  curve  joining  the  above  two  points. 


- 
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Table  3.1  represents  an  hypothetical  income  distribution  and 
Figure  3.5  is  the  Lorenz  curve  associated  with  that  distri¬ 
bution.  The  familiar  Gini  coefficient  is  derived  from  the 
Lorenz  curve  by  taking  the  ratio  of  the  area  between  the  curve 
and  line  of  equality  to  the  entire  area  under  the  line  of 
equality,  usually  by  linear  approximation  of  the  areas — in 
Figure  3.5,  A/ (A  +  B) . 

The  advantage  of  Lorenz  curve  comparisons  is  that 
much  can  be  stated  about  the  comparative  levels  of  social 
welfare  without  rigorous  specification  of  the  social  welfare 
function.  Drawing  from  the  field  of  uncertainty  theory  and 
assuming  the  social  welfare  function  to  be  strictly  concave, 
additively  separable  and  symmetric,  Atkinson  in  1970^was  able 
to  demonstrate  that  whenever  the  Lorenz  curve  associated  with 
one  distribution,  say  f (y)  with  mean ^  falls  completely  in¬ 
side  the  Lorenz  curve  associated  with  another  distribution, 
say  f*  (y)  with  mean ,  and  providing/*-  £/<-* ,  the  level  of 
social  welfare  for  f (y)  exceeds  the  level  of  social  welfare 
for  f *  (y)  .  Thus,  not  only  does  a  higher  Lorenz  curve  through¬ 
out  imply  a  more  equal  distribution  of  income  in  a  purely 
descriptive  sense  but  by  Atkinson's  theorem,  this  also  im¬ 
plies  that  the  distribution  is  better  from  a  welfare  point 
of  view.  This  theorem  attracted  a  good  deal  of  discussion  in 
welfare  economics  circles  and  was  subsequently  refined  and 
extended  to  more  general  social  welfare  functions.  A  stronger 

'*'Ibid . 
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TABLE  3.1 

AN  HYPOTHETICAL  PERSONAL  DISTRIBUTION  OF  INCOME 


Cumulative  Percentage 
of  Individuals  from 
the  Poorest  to  the  Richest 


Cumulative  Percentage 
of  Total  Income  Accruing 
to  Individuals  from  the 
Poorest  to  the  Richest 


0 

0 

20 

5 

40 

15 

60 

30 

80 

55 

100 

100 

•  . 
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FIGURE  3.5 

A  LORENZ  CURVE  CONSTRUCTED 
FROM  DATA  IN  TABLE  3.1 


Percentage 
of  Individuals 
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version  developed  by  Dasgupta,  Sen,  and  Starrett  in  1973^ 
showed  that  Atkinson's  results  do  not  depend  on  the  assump¬ 
tions  of  additive  separability  and  increasing  strict  concavity. 

.  .  .  2 
Similar ily,  Rothchild  and  Stiglitz  were  able  to  demonstrate  a 

less  restrictive  version  of  the  theorem  by  extending  their 

earlier  work  in  uncertainty  theory.  Although  based  on  highly 

technical  concepts,  the  less  restrictive  versions  basically 

demonstrate  that  any  social  welfare  function  which  responds 

positively  to  a  finite  sequence  of  single  transfers  of  income 

from  richer  to  poorer--the  kind  of  transfers  which  shift  a 

Lorenz  curve  upward — will  suffice  to  increase  social  welfare. 

Thus,  without  further  specifying  the  social  welfare  function, 

it  follows  that  a  less  flat  Lorenz  curve  implies  more  social 

welfare  for  the  same  total  income.  It  might  further  be  noted 

that,  at  least  under  the  assumption  of  an  arbitrary  concave 

social  welfare  function  and  for  distributions  with  the  same 

mean,  the  most  commonly  used  statistical  measures  of  inequality 

(including  the  variance,  coefficient  of  variation,  the  relative 

mean  deviation  and  the  Gini  coefficient)  will  yield  identical 

rankings  of  the  distributions  if  and  only  if  the  Lorenz  curves 

3 

of  the  distributions  are  non-intersecting. 

4 

As  A.K.  Sen  has  pointed  out,  the  welfare  significance 

1Partha  Dasgupta,  Amartya  Sen,  and  David  Starret, 

“Notes  on  the  Measurement  of  Inequality,"  Journal  of  Economic 
Theory  6  (April  1973):  180-137. 

2Michael  Rothchild  and  Joseph  E.  Stiglitz,  "Some 
Further  Results  on  the  Measurement  of  Inequality,"  Journal  of 
Economic  Theory  6  (April  1973):  188-204. 

3 Atkinson ,  p.252. 

^Amartya  K.  Sen,  On  Economic  Inequality,  The  Radcliffe 
Lectures  Delivered  in  the  University  of  Warwick,  1972  (Oxford: 
Clarendon  Press,  1973),  p.58. 
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of  the  extended  Lorenz  curve  theorem  should  be  interpreted 
cautiously  since  it  applies  only  to  curves  drawn  on  a  person 
to  person  basis.  For  curves  drawn  from  group  data,  it  can 
never  be  certain  that  Lorenz  curves  do  not  cross,  even  if  as 
constructed  they  appear  not  to  do  so,  since  group  data  inher¬ 
ently  hide  income  distribution  within  groups.  Also,  problems 
exist  when  comparing  the  relative  welfare  positions  of  two 
distributions,  say  f  (y)  and  f *  (y) ,  when  the  Lorenz  curve  of 
f (y)  falls  strictly  within  the  Lorenz  curve  of  f* (y) ,  but  the 
mean  of  f  (y)  ,  sayy< ,  is  less  than  the  mean  of  f  *  (y)  ,  say^A  * . 
In  the  descriptive  sense,  however,  the  Lorenz  criterion  is  a 
useful  measure.  "Even  without  bringing  in  anything  about  wel 
fare,  a  transfer  from  the  rich  to  the  poor  must  mean  descrip¬ 
tively  that  the  level  of  inequality  has  gone  down,  and  thus 
a  higher  Lorenz  curve  must  mean  less  inequality  even  in  the 
purely  descriptive  sense.""*" 

Problems  arise  with  the  use  of  Lorenz  curve  criteria, 
both  in  the  welfare  and  descriptive  senses,  when  the  curves 
of  various  distributions  intersect.  If  two  Lorenz  curves 
cross--the  curves  associated  each  with  a  different  distribu¬ 
tion,  but  the  distributions,  for  the  sake  of  simplicity,  each 
with  the  same  mean  and  population — nothing  can  be  said  about 
the  relative  welfare  positions  of  the  distributions;  nor  can 
the  distributions  be  compared  in  a  purely  descriptive  sense. 
For  example,  referring  to  Figure  3.6,  the  Lorenz  curve  associ 
ated  with  distributions  f (y)  and  f *  (y)  indicate  that  on 

"*"Ibid .  ,  p .  62  . 
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FIGURE  3.6 

INTERSECTING  LORENZ  CURVES 


100% 

Cumulative 
Percentage 
of  Income 


Cumulative  100% 

Percentage 
of  Individuals 
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the  lower  end  of  the  income  scale  f (y)  is  more  equal  than 
f*  (y) /  while  on  the  upper  end  of  the  income  scale  the  converse 
is  true.  Overall,  nothing  can  be  said  regarding  the  relative 
welfare  positions  nor  the  relative  levels  of  inequality.  To 
make  such  evaluations,  further  specification  of  the  welfare 
function  would  be  required  such  that  weights  could  be  attached 
to  transfer  of  income  from  richer  to  poorer  at  various  income 
levels.  In  the  event  that  the  mean  incomes  of  the  distribu¬ 
tions  were  not  equal,  it  would  also  be  necessary  to  attach 
welfare  significant  weights  to  the  absolute  size  of  incomes. 

Some  Common  Measures  of  Income  Inequality 
Two  Welfare  Considerations  for  Measures  of  Inequality 

Since,  for  most  purposes  and  especially  with  respect 
to  practical  economic  policy  making,  the  use  of  Lorenz  cri¬ 
teria  poses  a  number  of  serious  problems,  it  would  seem 
desirable  to  turn  instead  to  an  all  encompassing  summary 
statistic  reflecting  the  true  nature  of  the  social  welfare 
function  which  is  capable  of  describing,  at  least  in  the 
ordinal  sense,  the  welfare  positions  of  various  economic 
situations.  Alternatively,  if  inequality  per  se  is  of 
interest,  the  statistical  device  used  must  be  able  to  prop¬ 
erly  rank  distributions  with  intersecting  Lorenz  curves. 

This  requires  the  statistic  to  weight  income  transfers  at 
different  income  levels.  Empirically,  and  almost  exclusively, 
attempts  have  been  made  to  measure  income  distribution  in 
terms  of  inequality.  As  such,  a  number  of  different  measures 


. 

- 
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have  been  used  including  the  range,  the  relative  mean  devia¬ 
tion,  the  variance,  the  coefficient  of  variation,  the  standard 
deviation  of  logarithms,  and  the  Gini  coefficient.  In  fact, 
little  justification  has  generally  been  given  for  the  choice 
of  one  measure  above  another,  except  in  terms  of  the  ease  of 
computation,  ease  of  interpretation,  and  appropriateness  of 
the  data.  In  1920  Dalton  suggested  that  in  most  cases  these 
measures  would  give  the  same  rankings.  However,  the  work  of 
a  number  of  researchers  has  not  borne  out  this  expectation  and 
has  shown  instead  that  the  measures  frequently  yield  quite 
different  rankings.^-  The  justification  for  choosing  a  measure 
of  inequality  should  not  be  in  terms  of  practical  considera¬ 
tions  only — ease  of  computation,  etc. — but  also  in  terms  of 
the  welfare  implications  of  one  measure  as  opposed  to  another. 
With  respect  to  welfare  criteria,  two  considerations  should 

be  applied  to  the  various  measures  and  the  measures  judged 

2 

accordingly.  The  first  criteria  was  suggested  by  Dalton  in 

3 

1920  and  subsequently  revived  by  Atkinson  in  1970.  According 
to  the  principle  of  transfers,  a  proper  measure  of  inequality 
should  be  positively  sensitive  to  the  type  of  income  transfer 
which  takes  place  from  richer  to  poorer  persons  but  which  does 
not  reverse  their  relative  income  position.  The  second  cri¬ 
terion  is  suggested  by  Atkinson  and  is  concerned  with  the 

^Atkinson  cites  examples  of  this  with  reference  to  K.R. 
Ranadive,  "The  Equality  of  Incomes  in  India",  Bulletin  of  the 
Oxford  Institute  of  Statistics  27  (May  1965),  and  D.B.  Yntema, 
Measures  of  Inequality  in  the  Personal  Distribution  of  Income 
or  Wealth",  Journal  of  the  American  Statistical  Association  28 
(December  1933) . 

^Dalton,  p.351. 

^Atkinson,  p.254. 
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influence  of  the  overall  level  of  income  on  the  measure  of 
inequality.  Following  Atkinson,  if  it  is  decided  that  the 
measurement  of  the  degree  of  inequality  should  be  considered 
independent  of  the  mean  level  of  income,  that  statistic  used 
should  exhibit  what  Atkinson  refers  to  as  constant  inequality 
-aversion.  Thus,  if  distribution  f * (y)  is  simply  a  'scaled 
up'  version  of  distribution  f (y)  i.e.,  identical  Lorenz 
curves  but  a  higher  mean  level  of  income  associated  with  f * (y) , 
then  constant  inequality-aversion  implies  that  the  degree  of 
inequality  for  each  distribution  is  the  same  and  that  the 
statistic  should  reflect  this.  If,  however  it  is  decided 
that  the  degree  of  inequality  should  be  considered  dependent 
upon  the  mean  level  of  income  such  that  the  statistic  exhibits 
increasing  (decreasing)  inequality  aversion,  then  if  distri¬ 
bution  f * (y)  is  simply  a  'scaled  up'  version  of  distribution 
f (y) ,  the  statistic  of  inequality  describing  distribution  f * 

(y)  should  be  greater  than  (less  than)  the  statistic  for  f  (y) . 

In  the  following  sections  of  this  chapter  these 
welfare  criteria — Dalton's  principle  of  transfers  and  Atkin¬ 
son's  principle  of  inequality-aversion — are  used  to  evaluate 
the  different  possible  measures  of  income  inequality. 

The  Range 

The  range  is  defined  as  the  gap  between  the  highest 
and  lowest  income  levels  as  a  ratio  of  the  mean  income. 

Calling  the  mean,^<,  the  highest  income  level,  H,  and  the 
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lowest,  L,  the  range  is  defined  as: 


R  =  H-L 


If  income  distribution  is  equal,  then  R=0.  If  only 
one  person  receives  all  the  income,  the  range  will  equal  the 
total  number  of  people,  n.  The  problem  with  this  statistic 
is  that  the  range  ignores  the  distribution  between  the  extremes 
and  as  such  is  unresponsive  to  transfers  of  income  from  richer 
to  poorer  persons  within  the  extremes.  As  a  result,  the  range 
fails  the  first  welfare  criterion  by  not  being  positively 
sensitive  to  income  transfers  from  richer  to  poorer  persons. 

By  concentrating  on  the  extremes,  the  range  does  not  provide 
a  good  measure  of  income  inequality. 


The  Relative  Mean  Deviation 

The  relative  mean  deviation  is  defined  as  the  ratio 
of  the  sum  of  absolute  deviations  of  individual  incomes  from 
the  mean,  to  total  income.  Thus,  calling  total  income  Y,  the 
number  of  individuals  n,  individual  incomes  Y^,  i  =  l...n,  and 
the  mean  income  j*  =  Y/n,  the  relative  mean  deviation  is 
defined  as : ^ 

n 

RMD  =H|Yi  -^j/Y 
i=l 

Although  the  relative  mean  deviation  avoids  the  prob¬ 
lem  of  neglecting  the  interior  of  the  distribution  by  comparing 
the  income  level  of  each  individual  with  the  mean  income,  it 
is  insensitive  to  transfers  of  income  on  the  same  side  of  the 

■^Sen,  On  Economic  Inequality,  p.24. 

2  Ibid . ,  p. 25 . 
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mean  and  thus  fails  to  meet  the  criteria  of  responding  posi¬ 
tively  to  any  transfer  of  income  from  richer  to  poorer 
person . 1 


The  Variance 

The  variance  is  defined  as  the  sum  of  squares  of 

deviations  of  individual  incomes  from  the  mean,  divided  by  the 

2 

total  number  of  income  earning  units.  It  is  defined  as: 

i  n  o 

V  =  —  2  <Y  -yfc)2 
i=l  1 

Since  the  deviations  are  squared,  more  emphasis  is 
placed  on  incomes  which  deviate  substantially  from  the  mean 
and,  as  a  result,  a  transfer  from  a  richer  to  a  poorer  person 
will  lead  to  a  decline  in  the  variance,  irrespective  of  the 
point  in  the  distribution  at  which  the  transfer  takes  place. 
Thus,  the  variance  responds  positively  to  the  first  welfare 
criteria  as  proposed  by  Dalton  in  his  principle  of  transfers. 
With  respect  to  the  second  welfare  test  criteria  as  presented 
by  Atkinson — the  test  of  inequality-aversion,  use  of  the 
variance  implies  increasing  inequality-aversion  in  the  sense 
that  one  distribution  may  indicate  a  much  greater  relative 
variation  than  another  but  may  yield  a  smaller  variance  by 
virtue  of  a  smaller  mean.  It  is  not  certain  that  this  property 

■'"For  grouped  data  the  relative  mean  deviation  is 

defined  as:  _ 

m  _ 

RMD  =  (  Y./n.  ~/A/ Y 

j=l  J  J  J 

where  the  number  of  groups  is  m,  the  number  of  individuals  in 
the  j-th  group  is  n j ,  the  total  income  accruing  to  the  j-th 
group  is  Y j ,  the  total  income  accruing  to  all  groups  in  Y,  and 
the  mean  level  of  income  for  all  groups  is /t . 

2sen,  On  Economic  Inequality,  p.27. 
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is  desirable.  Sen  views  it  as  a  deficiency  of  the  variance 
as  a  measure  of  inequality.1 

The  Coefficient  of  Variation 


The  coefficient  of  variation  is  the  square  root  of 


the  variance  divided  by  the  mean  level  of  income  and  is 
2 


defined  as: 


COV  =  V1//2  /yU. 


The  coefficient  of  variation  is  sensitive  to  trans¬ 
fers  of  income  from  richer  to  poorer  at  any  income  level.  In 
fact,  it  can  be  demonstrated  that  the  coefficient  of  variation 
is  equally  sensitive  to  transfers  at  all  levels.  Thus,  a  tran¬ 
sfer  from  an  individual  earning  $5,000  to  another  earning 
$4,000  is  considered  to  be  the  same  as  a  similar  transfer  be¬ 


tween  an  earner  of  $50,000  and  an  earner  of  $49,000.  Because 
it  is  commonly  argued  that  more  weight  should  be  attached  to 
transfers  at  the  lower  end  of  the  income  scale,  the  coefficient 


of  variation  should  be  considered  lacking  as  a  proper  measure 


of  income  inequality. 

Finally,  since  the  coefficient  of  variation  is  defined 
relative  to  the  mean,  it  exhibits  the  property  of  constant  in¬ 


equality-aversion  and  does  not  change  with  proportional 


increases  in  all  incomes. 


3 


^Ibid . ,  p . 27 . 

Sjfei^grouped  data  calculation  of  the  variance  and  the 
coefficient  of  variation,  the  variance  is  defined  as: 


V 


(Y./n.  -/*)2 
3  3 


where  the  number  of  groups  is  m,  the  number  of  individuals  in 
the  jth  group  is  ,  the  number  of  individuals  in  all  groups 
is  n,  the  total  income  accruing  to  the  jth  group  is  Yj,  and  the 
mean  level  of  income  for  all  groups  is /O.  .  The  coefficient  of 
variation  is  thus  the  square  root  of  the  grouped  variance  divi¬ 


ded  by  the  mean. 
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The  Standard  Deviation  of  Logarithms 

The  standard  deviation  of  logarithms  is  defined  as 


1 


follows : 


Like  the  coefficient  of  variation  the  standard  devi¬ 


ation  of  logarithms  exhibits  constant  inequality-aversion  and 
is  sensitive  to  income  transfers  at  all  levels.  The  advant¬ 
age  of  the  standard  deviation  of  logarithms  is,  however,  that 
transfers  at  the  lower  end  of  the  income  scale  are  weighted 
more  heavily  than  at  the  upper  end  of  the  income  scale.  In¬ 
deed,  as  income  transfers  occur  at  higher  levels,  the  first 

2 

consideration  may  even  be  violated.  Thus,  high  level  income 
transfers  from  richer  to  poorer  may  negatively  influence  the 
standard  deviation  of  logarithms.  As  such,  the  validity  of 
the  measure  is  open  to  question. 

The  Gini  Coefficient 


Perhaps  the  most  widely  used  measure  of  income  in¬ 


equality  is  the  Gini  coefficient.  A  property  which  is  desir¬ 
able  and  which  none  of  the  other  measures  exhibits  is  that  the 
Gini  coefficient  is  a  direct  measure  of  income  differences, 
in  that  it  takes  note  of  differences  between  every  pair  of 
incomes  rather  than  between  every  income  and  the  mean.  This 


^Sen,  On  Economic  Inequality,  p.29. 
^Ibid. ,  p . 32 . 
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is  demonstrated  by  the  feature  that  the  Gini  coefficient  can 

be  computed  by  taking  one-half  the  relative  mean  difference 

which  is  defined  as  the  arithmetic  average  of  the  absolute 

difference  between  all  pairs  of  income.  As  an  alternative  to 

the  Lorenz  computation , ^  the  Gini  coefficient  can  be  defined 
2 

as:  n  n 

GC  =  [l/(2n>*)]  -121  21  Y.  -  Y.  ] 

i=l  j=l  1  J 

The  Gini  coefficient  will  always  fall  between  zero 
and  one.  Zero  implies  perfect  equality  while  one  implies 
that  one  person  receives  all  the  income.  Thus,  the  smaller 
the  Gini  coefficient,  the  more  equal  the  distribution  of 
income . 


With  respect  to  the  first  welfare  consideration,  the 

principle  of  transfers,  the  Gini  coefficient  is  sensitive  to 

transfers  of  income  from  rich  to  poor  at  all  income  levels, 

3 

with  emphasis  on  transfers  in  the  middle  income  range. 

Insofar  as  the  second  consideration  is  concerned,  it  exhibits 

4 

constant  inequality-aversion. 

In  recent  years  much  debate  has  taken  place  with 
respect  to  the  welfare  implications  of  the  Gini  coefficient 


For  a  linear  approximation  of  the  Gini  coefficient 
using  grouped  cumulative  percentage  data  the  Gini  coefficient 
is  defined  as: 


m 


GC  =  1  -  [ 


i=l 


1/2  (Ri+1  -  R.) (Y  + 


i)]/ 


5000 


where  Rj_  is  the  cumulative  percentage  of  individuals  in  the 
i-th  lowest  income  group,  Yj_  is  the  cumulative  percentage  of 
total  income  accruing  to  the  i-th  lowest  income  group, 

Y i  =  R]_  =  0,  and  the  number  of  groups  is  m-1. 

2Sen,  On  Economic  Inequality,  p.31 
^Atkinson,  p.256. 

^ibid . , 
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ranking  of  income  distributions.  In  1970  Atkinson  showed 
that  a  utility  function  which  will  rank  income  distributions 
differently  than  the  Gini  coefficient  can  always  be  found 

when  the  Lorenz  curves  intersect.^  It  has  subsequently  been 

2  3 

shown  by  Newbery  ;  Dasgupta,  Sen  and  Starrett  ;  and  by 

4 

Rothchild  and  Stiglitz  that  the  Gini  coefficient  ranking  of 
income  distributions  is  reflected  only  in  a  form  of  social 
welfare  function  which  appears  to  be  somewhat  restrictive  in 
nature . 


Summary 

It  has  been  suggested  that  a  proper  measure  of  income 
distribution  will  rank  income  distributions  according  to  the 
overall  level  of  social  welfare  associated  with  each  level 
and  distribution  of  income.  As  such,  a  proper  measure  of 
income  distribution  should  reflect  the  character  of  the  under¬ 
lying  social  welfare  function.  However,  since  the  specifica¬ 
tion  of  the  social  welfare  function  remains  uncertain,  the 
proper  measure  of  the  distribution  of  income  remains  unknown. 

In  the  absence  of  a  properly  defined  welfare  signi¬ 
ficant  measure  of  income  distribution,  it  is  necessary  to  turn 


^Ibid.,  pp. 244-249. 

^David  Newbery,  "A  Theorem  on  the  Measurement  of 
Inequality",  Journal  of  Economic  Theory  2  (September  1970): 
264-265. 

^Dasgupta,  Sen  and  Starret,  "Notes  on  the  Measurement 
of  Inequality" . 

^Rothchild  and  Stiglitz,  "Some  Further  Results  on  the 
Measurement  of  Inequality". 
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to  the  conventional  measures  of  income  inequality.  The  choice 
of  measure  to  be  used  in  any  analysis  of  income  distribution 
should  be  based  upon  the  welfare  implications  of  the  altern¬ 
ative  measures  of  income  inequality  and  the  analyst's  or 
policy  maker's  conception  of  what  welfare  criteria  are  rele¬ 
vant.  As  such,  the  choice  of  measure  is  essentially  normative. 

In  recent  years  legitimate  criticism  has  been  made  of 
the  Gini  coefficient  in  terms  of  its  welfare  implications. 

The  criticism  has  resulted  from  the  restrictive  nature  of 
the  social  welfare  function  this  statistic  reflects  and  its 
tendency  to  weight  transfers  in  the  middle  income  range  more 
heavily  than  at  the  ends.  The  advantage  of  the  Gini  coef¬ 
ficient,  however,  is  its  ability  to  properly  record  income 
transfers  from  richer  to  poorer  persons.  The  absence  of  this 
desirable  property  excludes  the  range  (which  ignores  transfers 
at  any  level  within  the  extremes) ,  the  relative  mean  deviation 
(which  ignores  transfers  on  the  same  side  of  the  mean)  and  the 
standard  deviation  of  logarithms  (which  may  improperly  record 
transfers  in  the  upper  income  groups)  .  A  further  advantage"*" 
of  the  Gini  coefficient  is  that  this  statistic  exhibits  con¬ 
stant  inequality-aversion,  a  property  which  excludes  the 
variance.  Thus,  the  best  choice  for  a  measure  of  income 
inequality,  despite  its  imperfections,  appears  to  be  the  Gini 
coefficient . 

1It  should  be  noted  that  whether  constant,  increasing, 
or  decreasing  inequality-aversion  is  considered  an  advantage 
of  a  measure  of  inequality,  is  a  normatively  determined  consi¬ 
deration.  Thus,  legitimate  arguments  in  favour  of  each  can  be 
made . 
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CHAPTER  IV 


THE  ESTIMATION  OF  1970  ALBERTA  FARM  INCOME 

This  study  focuses  on  the  level  and  distribution  of 
farm  income  in  Alberta  in  1970.  The  measurement  of  income 
inequality  in  Alberta  agriculture  using  the  Gini  coefficient 
technique  requires  the  collection  of  farm  income  and  expense 
data  by  economic  class.  The  data  for  the  study  were  compiled 
from  the  1971  Census  of  Agriculture  in  combination  with  the 
Agriculture  Division  of  Statistics  Canada  estimates  of  farm 
income^  in  Alberta  for  that  year.  A  number  of  other  secon¬ 
dary  sources  were  used.  This  chapter  outlines  the  nature  of 
the  data  and  the  methods  of  estimation  of  1970  farm  income 
in  Alberta. 

Census  Data  Problems 

The  use  of  census  data  introduces  a  number  of  problems. 
In  the  first  place,  the  data  must  be  considered  somewhat  sus¬ 
pect  by  virtue  of  probable  error  in  reporting  actual  values. 
Since  there  is  no  compulsion  to  report  values  accurately,  it 

^Statistics  Canada,  Agriculture  Division,  Net  Farm 
Income  1972,  Cat.  No.  21-202  (Ottawa:  Statistics  Canada, 

June,  1973) . 
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is  doubtful  that  a  great  deal  of  precision  is  provided  by 
farm  operators  when  responding  to  the  census  questionaires , 
even  though  confidentiality  is  guaranteed.  Second,  due  to 
the  extremely  broad  nature  of  some  of  the  questions,  and  the 
complete  absence  of  others,  certain  information  which  is 
desirable  from  the  point  of  view  of  this  study  is  not  avail¬ 
able.  Finally,  for  reasons  of  confidentiality,  certain 
desired  information  is  made  unavailable  by  census  authorities. 
This  is  especially  true  with  respect  to  detailed  cross¬ 
classifications  of  data  at  the  census  division  level.  A 
preferred  source  of  information  is  likely  to  be  direct  income 
tax  data,  since  the  compulsory  nature  of  tax  information 
ensures  a  greater  degree  of  accuracy  in  reporting.  Also,  the 
tax  information  recorded  on  computer  tape  in  recent  years  is 
much  more  complete  than  comparable  census  sources,  especially 
with  respect  to  off-farm  income  data  and  farm  expenses, 
including  depreciation.  Further,  the  annual  collection  of 
tax  data  facilitates  study  of  income  distribution  on  a  time 
series  basis.  Although  it  is  conceded  that  the  data  are  more 
likely  to  lose  those  operators  in  extremely  low  income  brackets 
or  those  actually  showing  losses,  than  is  the  census,  it  is 
considered  that  this  problem  is  minimized  by  the  requirement 
that  in  order  to  average  income  over  a  period  of  years,  in¬ 
come  tax  forms  must  be  filed  in  each  of  the  averaging  years. 
Thus,  income  tax  data  could  provide  more  accurate,  complete 
and  up  to  date  information  regarding  the  level  and  distribution 
of  farm  incomes.  However,  since  income  tax  data  were  not 
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available  at  the  time  of  this  study,  for  reasons  of  confi¬ 
dentiality,  census  data  appeared  to  be  the  next  best  alter¬ 
native  . 


The  Estimation  of  Farm  Income 
Gross  Farm  Cash  Income 

The  1971  Census  of  Agriculture  defines  a  census-farm 
as  "a  farm,  ranch  or  other  agricultural  holding  of  one  acre 
or  more  with  sales  of  agricultural  products,  during  the  12- 
month  period  prior  to  the  census  of  $50  or  more."'*'  The 
economic  classification  of  census-farms  excluding  institutional 
farms,  is  arrived  at  by  dividing  census-farms  into  twelve  gross 
farm  cash  income  classes.  Gross  farm  cash  income  includes 
income  from  sales  of  agricultural  products  during  1970,  cash 
advances  on  stored  grain,  deficiency  payments,  patronage 
dividends  and  items  such  as  LIFT  and  PFAA  payments  and  crop 
insurance.  For  the  purpose  of  the  study,  it  was  decided  to 
drop  from  the  analysis  the  "$50-249  (or  no  sales) "  gross  farm 
cash  income  group,  on  the  basis  that  such  farms  are  not  bona 
fide  farm  operations.  Further,  for  the  study,  a  number  of 
economic  classes  are  aggregated  in  order  to  simplify  analysis 
and  presentation,  and  in  such  a  manner  as  to  leave  the  percent¬ 
age  of  operators  in  the  lower  income  groups  approximately  equal 
to  each  other.  As  a  result,  the  number  of  economic  classes 
is  reduced  to  seven.  All  further  reference  in  this  study  to 
economic  classes  is  made  to  these  seven  economic  classes  alone, 
unless  otherwise  stated.  The  seven  classes  and  the  number  of 

■^Statistics  Canada,  1971  Census  of  Canada,  Vol.  IV, 
Agriculture ,  Part  3,  Alberta. 
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operators  in  each  are  presented  for  Alberta  and  each  of  the 
fifteen  Alberta  census  divisions  in  Table  A.l  in  Appendix  A. 

Classifying  the  value  of  gross  farm  cash  income  by 
economic  class,  on  both  a  provincial  and  census  division  basis, 
yields  a  distribution  of  total  gross  farm  cash  income  both 
provincially  and  on  a  census  division  level.  According  to 
the  Census  of  Agriculture  for  Alberta,  in  1970  the  value  of 
gross  farm  cash  income  accruing  to  Alberta  farmers  in  all 
relevant  economic  groups  combined  amounted  to  $829,223,420. 

If  institutional  farms  and  farms  in  the  omitted  group  are 
included  the  figure  increases  to  $832,558,420.  The  former 
value  as  a  portion  of  the  latter  represents  approximately 
99.6  percent.'*'  Corresponding  to  the  latter  figure  is  the 
estimate  of  cash  farm  receipts  plus  supplementary  payments 
accruing  to  Alberta  farmers  made  by  the  Agriculture  Division 
of  Statistics  Canada2  for  1970 — $715,344,000.  Since  the 
portion  relevant  to  the  study  is  99.6  percent,  the  value 

3 

based  on  the  Statistics  Canada  estimate  relevant  to  the 
study  is  $712,478,528.  Distributing  this  value  among  the 
seven  economic  classes  according  to  the  census  distribution 
both  on  the  provincial  and  census  division  levels,  yields 


1The  exact  value  used  in  calculation  was  99.5994275 
percent  for  Alberta. 

Statistics  Canada,  Agriculture  Division,  Net  Farm 
Income  1972,  Cat.  No.  21-202  (Ottawa:  Statistics  Canada, 

June ,  1973) ,  p. 7 . 

3The  term  "Statistics  Canada"  estimates  hereafter 
refer  to  the  estimates  made  by  Statistics  Canada,  Agriculture 
Division,  Net  Farm  Income  1972,  Cat.  No.  21-202  (Ottawa: 
Statistics  Canada,  June,  1973)  .  These  estimates  are  for  gross 
farm  income,  farm  expenses,  and  income  in  kind. 
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rebased  estimates  of  gross  farm  cash  income  accruing  to  the 
various  economic  classes.  Thus,  although  the  absolute  values 
in  each  classification  are  rebased  to  correspond  to  the  over¬ 
all  Statistics  Canada  estimate,  the  distribution  among 
census  divisions  and  among  economic  classes  remains  entirely 
that  of  the  Census  of  Agriculture.  The  rebased  estimates  of 
gross  farm  income — hereafter  referred  to  as  gross  farm  cash 
income — by  economic  class  are  presented  in  Table  A.l  of 
Appendix  A,  for  Alberta  and  the  census  divisions. 

The  rationale  for  rebasing  the  census  estimate  of 
gross  farm  cash  income  to  correspond  with  the  Statistics 
Canada  estimate  is  the  acknowledgement  by  census  authorities 
that  the  census  estimates  of  farm  income  do  not  coincide  with 
cash  income  figures  published  by  the  Agriculture  Division  of 
Statistics  Canada,  and  that  users  of  census  material  exercise 
caution  in  adopting  census  farm  income  estimates — the  implica¬ 
tion  being  that  census  figures  are  likely  to  be  less  precise. 
As  a  result,  all  census  gross  farm  cash  income  figures  are 
rebased  downward  to  correspond  with  the  Statistics  Canada 
base . 

Farm  Expenses 

It  is  suspected  that  the  Statistics  Canada  estimates 
of  gross  farm  cash  income  and  farm  expenses  are  in  better 
alignment  than  are  the  corresponding  census  gross  farm  cash 
income  and  cost  valuations.  The  problem  appears  to  be  in  an 
overestimation  of  gross  incomes  and  underestimation  of  costs 
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on  the  part  of  census  data.  Included  in  census  costs  are 
cash  wages  paid  to  hired  agricultural  labour;  property,  muni¬ 
cipal,  and  school  taxes;  agricultural  property  rent;  farm  fuel 
and  oil  expenses;  machine  rental,  custom  or  contract  work 
expenses;  and  expenses  on  commercial  fertilizers  (excluding 
lime)  and  agricultural  chemicals.  For  Alberta  as  a  whole 
including  institutional  farms  and  farms  in  the  omitted  group, 
operating  expenses  as  defined  amounted  to  $243,544,570.  If 
only  the  groups  relevant  to  the  study  are  considered,  the 
figure  becomes  $238,980,630.  The  latter  value  represents 
approximately  98.1  percent^  of  the  former.  The  value  corres¬ 
ponding  to  the  former  figure  as  estimated  by  Statistics 

2 

Canada  appears  to  be  significantly  greater — $456,191,000. 

Since  the  Statistics  Canada  farm  cost  estimates  include  a 

number  of  important  items  not  included  in  the  census  such  as 

interest  on  indebtness,  machinery  repairs  and  other  machinery 

expenses,  other  crop  expenses,  livestock  expenses,  building 

repairs,  electricity  and  telephone  expenses,  and  miscellaneous 

farm  expenses,  it  appears  that  the  Statistics  Canada  income- 

cost  relationship  may  better  describe  the  net  position  of 

Alberta  farmers.  The  census  cost  estimates  are,  therefore, 

adjusted  in  line  with  the  Statistics  Canada  cost  estimates. 


xThe  exact  value  used  in  calculation  was  98.126035  per¬ 
cent  for  Alberta. 

^Statistics  Canada,  Agriculture  Division,  Net  Farm 
Income  1972,  p.ll. 
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The  method  of  estimating  operating  expenses  for  the 
purpose  of  the  study  is  similar  to  the  method  for  estimating 
gross  farm  cash  income.  The  value  corresponding  to  the  Census  of 
Agriculture  estimate  of  operating  expenses  for  the  relevant 
economic  groups  is  98.1  percent  of  $456,191,000  or  approxi¬ 
mately  $447,642,140.  This  value  is  distributed  among  census 
divisions  and  economic  classes  according  to  the  distribution 
of  operating  expenses  determined  by  the  census. 

In  the  computation  of  net  farm  income  by  the  Agricul¬ 
ture  Division  of  Statistics  Canada,  depreciation  on  land  and 
buildings  and  depreciation  on  machinery  and  equipment  are 
included  as  items  of  expense.  Since  the  Census  of  Agriculture 
does  not  include  depreciation,  the  distribution  of  this  ex¬ 
pense  cannot  be  obtained  directly.  However,  the  census  does 
provide  a  distribution  among  census  divisions  and  economic 
classes  of  the  value  of  land  and  buildings  and  the  value  of 
machinery  and  equipment.  According  to  the  Census  of  Agricul¬ 
ture,  the  total  value  of  land  and  buildings  on  census  farms  in 
Alberta  in  1970  amounted  to  $3,530,252,200.  Depreciation  on 
buildings  for  the  same  year  according  to  Statistics  Canada 
estimates  amounted  to  $33,121,000.  It  thus  appears  that  a 
proxy  for  the  rate  of  depreciation  on  buildings  can  be  taken 
as  slightly  less  than  1  percent.1  Applying  this  factor  to  the 
value  of  buildings  and  land  as  distributed  among  census  divi¬ 
sions  and  economic  classes  yielded  a  proxy  for  the  distribu- 

1The  exact  value  used  in  calculation  was  0.938204925 
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tion  of  depreciation  on  buildings  as  a  farm  expense.  Simi- 
larily,  the  value  of  machinery  and  equipment  reported  by  the 
census  was  $867,446,000,  while  Statistics  Canada  estimated 
depreciation  on  machinery  and  equipment  for  1970  to  be 
$90,678,000.  The  rate  of  depreciation  on  machinery  and  equip 
ment  thus  appears  to  be  slightly  greater  than  10  percent.'*' 
Applying  this  factor  to  the  census  distribution  of  the  value 
of  machinery  and  equipment  with  respect  to  the  various  class¬ 
ifications  yielded  a  distribution  of  total  depreciation.  A 
further  summation  of  total  depreciation  and  total  operating 
expenses  provided  a  distribution  of  total  expenses  for  use 
in  the  computation  of  net  income  distributions.  The  distribu 
tion  of  total  expenses  among  economic  classes  for  the  prov¬ 
ince  and  census  divisions  in  1970  is  presented  in  Table  A.l. 

Net  Farm  Income 

With  some  manipulation  of  the  Census  of  Agricultural 
data,  distributions  among  census  divisions  and  economic  clas¬ 
ses  can  be  determined  for  both  gross  farm  cash  income  and 
total  farm  expenses.  Assuming  that  within  any  economic 
class,  all  operators  hold  identical  income-cost  positions 
and  hence  there  occurs  no  inter-group  shifting  of  farm 

■*"The  exact  value  used  in  calculation  was  10.4534461 
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operations,  it  is  legitimate  to  derive  net  farm  income  distri¬ 
butions.  It  should  be  noted  that  the  relative  positions  of 
the  original  economic  classes  as  defined  in  terms  of  gross 
farm  cash  income  intervals,  may  possibly  shift  in  net  income 
terms.  Thus,  for  instance,  farm  operators  who  fall  into  a 
relatively  high  gross  farm  cash  income  class  may  conceivably 
fit  into  a  relatively  lower  net  income  class  due  to  a  higher 
than  usual  cost-income  situation.  It  is  necessary,  in  such  a 
case,  to  re-order  the  classes  on  the  basis  of  group  average 
net  income  values,  especially  within  the  context  of  Gini 
coefficient  analysis.  The  1970  distribution  of  net  farm  cash 
income  among  economic  classes  for  the  province  and  the  census 
divisions  is  presented  in  Table  A.l  of  Appendix  A. 

Non  Farm  Income  Accruing  to  Farm  Operations 

In  order  to  arrive  at  a  more  inclusive  picture  of  the 
level  and  distribution  of  1970  farm  income  in  Alberta  it  is 
necessary  to  include  a  measure  of  non-farm  income.  For  this 
purpose  two  items  of  information  are  available  for  inclusion 
in  the  income  estimates:  income  in  kind  and  off-farm  labour 
income.  Investment  income  is  desirable  from  the  point  of 
view  of  assessing  overall  income  positions,  but  since  neither 
the  size  nor  the  distribution  of  this  component  of  total 
income  is  available,  it  is  by  necessity  excluded. 

Income  in  Kind 

Statistics  Canada  estimates  that  income  in  kind  accru¬ 
ing  to  all  Alberta  farm  operations  in  1970  amounted  to  approx- 
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imately  $95,536,000,  a  figure  representing  13.355  percent  of 
total  gross  farm  cash  income.  The  portion  relevant  to  the 
groups  included  in  the  study  is  99.6  percent  of  income  in 
kind  for  the  province,  or  $95,151,507.  Since  the  Census  of 
Agriculture  does  not  include  income  in  kind,  the  distribution 
of  this  item  can  not  be  determined  directly  from  the  census. 
Farm  income  in  kind  as  defined  by  Statistics  Canada  represents 
the  value  of  consumption  of  home-grown  wool,  forest  and  food 
products  and  an  imputed  rental  value  of  farm  dwellings,  the 
latter  representing  in  1970  approximately  81  percent  of 
total  income  in  kind.  It  is  assumed  that,  first,  for  each 
census  division,  income  in  kind  is  equal  to  13.355  percent 
of  the  gross  farm  cash  income  accruing  to  that  census  divi¬ 
sion.  Secondly,  income  in  kind  accruing  to  each  farm  operation 
within  the  census  division  is  assumed  equivalent.  Hence,  the 
total  income  in  kind  within  each  census  division  is  distri¬ 
buted  among  economic  classes  according  to  the  number  of  farm 
operations  in  each  class.  Similarily,  the  distribution  of 
farm  income  in  kind  for  the  province  as  a  whole  is  based  on 
the  number  of  farm  operations  falling  in  each  of  the  economic 
classes.  The  distributions  of  income  in  kind  and  both  gross 
and  net  farm  cash  income  plus  income  in  kind  among  economic 
classes  are  presented  in  Table  A.l  of  Appendix  A,  for 
Alberta  and  each  of  the  census  divisions. 

Off-Farm  Labour  Income 

Off-farm  labour  income  is  estimated  and  distributed 
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using  a  more  direct  approach.  The  Census  of  Agriculture 
reports  the  number  of  days  worked  off-farm  by  type  of  work, 
economic  class  and  census  division.  Thus,  by  assigning 
appropriate  daily  wage  rates,  a  value  distribution  for  off- 
farm  labour  income  is  derived  for  economic  classes  and 
census  divisions.  The  type  of  off-farm  labour  is  differenti¬ 
ated  into  five  categories:  agricultural  work  off  the 
holding;  logging,  lumbering  or  forestry  work;  truck  or  bus 
driving;  operation  of  road  maintenance  or  construction 
equipment;  and  "other"  work.  Respectively,  the  wage  rates 
assigned  were:  $13 . 00 , 1$27 . 52 , 2  $26 . 16 , 3$28 . 00 , 4$25 . 63 . 5 
The  distributions  of  off-farm  labour  income,  gross  farm  cash 
income  plus  off-farm  labour  income,  and  net  farm  cash  income 
plus  off-farm  labour  income  are  presented  in  Table  A.l  of 
Appendix  A  for  the  province  and  each  of  the  census  divisions. 


^This  value  is  the  "without  board"  average  of  daily 
Alberta  farm  wage  rates  reported  by  Statistics  Canada, 
Agriculture  Division,  Farm  Wages  in  Canada,  Cat.  No.  21-022 
(Ottawa:  Statistics  Canada,  January,  May,  August,  1972). 

^This  value  is  the  average  weekly  wage  for  forestry 
workers  in  Canada  divided  by  five,  assuming  a  five  day  work 
week.  The  average  weekly  wage  is  reported  by  Statistics 
Canada,  Canada  Year  Book  1972 (Ottawa:  Statistics  Canada, 

1972)  ,  p, 843 . 

^This  value  is  the  average  weekly  wage  for  truck 
transport  workers  in  Alberta  divided  by  five,  assuming  a 
five  day  work  week.  The  average  weekly  wage  is  reported  by 
Statistics  Canada,  Review  of  Employment  and  Average  Weekly 
Wages  and  Salaries  1968-70,  Cat.  No.  72-201  (Ottawa:  Dominion 
Bureau  of  Statistics,  March,  1972),  p.106. 

4This  value  is  the  average  of  average  weekly  wages 
for  road  maintenance  workers  and  for  construction  (general 
contracting)  workers  in  Alberta  divided  by  five,  assuming  a 
five  day  work  week.  The  average  weekly  wages  are  reported 
by  Statistics  Canada,  Review  of  Employment  and  Average  Weekly 
Wages  and  Salaries  1968-70,  p.106. 

5This  value  is  the  industrial  composite  of  average 
weekly  wages  in  Alberta  divided  by  five,  assuming  a  five  day 
work  week.  The  average  weekly  wage  is  reported  by  Statistics 
Canada,  Review  of  Employment  and  Average  Weekly  Wages  and 
Salaries  1968-70,  p.107. 
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Remaining  Data 

In  order  to  use  Gini  coefficient  techniques,  it  is 
necessary  to  re-order  economic  classes  wherever  appropriate 
by  examination  of  class  income  averages.  The  class  averages 
for  the  various  definitions  of  income,  both  gross  and  net, 
are  presented  for  Alberta  and  each  of  the  census  division  in 
Table  A. 2  of  Appendix  A.  The  appropriately  ranked  class 
cumulative  percentage  distributions  of  income  paired  with  the 
proper  cumulative  percentage  distributions  of  farm  operations 
are  presented  in  Table  A. 3  of  Appendix  A.  These  distributions 
are  used  in  the  calculation  of  Gini  coefficients. 

Finally,  in  order  to  establish  the  basis  for  trends 
which  appear  in  the  analysis,  it  is  necessary  to  examine  the 
economic  characteristics  of  census  farms  with  respect  to 
economic  class  and  census  division.  Some  economic  character¬ 
istics  of  census  farms  in  Alberta  in  1970  are  presented  by 
economic  class  in  Tables  B.l  and  B.2  of  Appendix  B,  for  each 
of  the  census  divisions. 


Summary 

The  1971  Census  of  Agriculture  appears  to  present  a 
distorted  view  of  the  1970  level  of  farm  income  in  Alberta. 
Problems  with  this  source  of  data  are  an  overestimation  of 
gross  farm  income  and  underestimation  of  farm  expenses  (with 
reference  to  later  Statistics  Canada  estimates)  and  the 
exclusion  of  a  number  of  interesting  off-farm  income  components. 
It  is  believed  that  taxation  data  would  provide  a  more 
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accurate  base  for  a  study  of  the  level  and  distribution  of 
farm  income.  However  since  taxation  data  are  not  generally 
available,  census  data  with  some  modification  appear  to  be 
the  next  best  alternative.  As  a  result,  a  number  of  manipu¬ 
lations  were  made  on  the  census  data  in  order  to  arrive  at 
"better"  estimates  of  1970  farm  income  in  Alberta.  The  new 
estimates  were  then  used  in  an  analysis  of  the  level  and 
distribution  of  Alberta  farm  income  among  census  divisions 
for  1970.  Gini  coefficients  for  the  various  measures  of 
farm  income  were  estimated.  The  results  of  these  calculations 
are  reported  and  discussed  in  Chapter  V. 


CHAPTER  V 


ALBERTA  FARM  INCOME  INEQUALITY  IN  1970 
In  the  preceeding  chapter  a  number  of  manipulations 
to  the  1971  Census  of  Agriculture  data  were  outlined.  From 
the  modified  data  it  is  possible  to  derive  a  number  of  dif¬ 
ferent  definitions  of  farm  income.  With  each  definition  of 
farm  income  are  associated  distinct  distributional  character¬ 
istics  both  within  and  among  census  divisions.  The  purpose 
of  this  chapter  is  to  quantitatively  measure  the  level  and 
distribution  of  1970  Alberta  farm  income  within  and  among 
census  divisions  and  according  to  the  various  definitions  of 
farm  income,  and  on  a  comparative  basis  to  analyse  the  quan¬ 
titative  results. 


The  Definition  of  Income 

1970  Alberta  farm  income  inequality  computations  are 
made  on  the  basis  of  a  number  of  different  definitions  of 
both  gross  and  net  farm  income.  The  definitions  of  gross 
farm  income  are:  gross  farm  cash  income  (G) ,  gross  farm  cash 
income  plus  off-farm  labour  income  (GL) ,  gross  farm  cash 
income  plus  income  in  kind  (G^) ,  and  gross  farm  cash  income 
plus  off-farm  labour  income  plus  income  in  kind  (GLK) • 
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Similarily,  the  estimates  of  net  farm  income  are:  net  farm 
cash  income  (N) ,  net  farm  cash  income  plus  off-farm  labour 
income  (N^) ,  net  farm  cash  income  plus  income  in  kind  (N^) , 
and  net  farm  cash  income  plus  off-farm  labour  income  plus 
income  in  kind  (NLK)  .  The  value  and  cumulative  percentage 
distributions  of  farm  income  as  variously  defined,  by  economic 
class'*'  and  census  division  are  presented  in  Tables  A.l  and 
A. 3  of  the  Appendix. 


The  Measures  of  Income  Inequality 
The  measures  of  income  inequality  which  are  computed 
include  the  Gini  coefficient,  the  relative  mean  deviation, 
the  variance,  the  coefficient  of  variation  and  the  standard 
deviation  of  logarithms.  The  emphasis  for  analytical  purposes 

is  placed  upon  the  Gini  coefficient.  In  some  cases,  however, 

.  .  2 
the  Gini  coefficient  cannot  be  computed.  This  occurs  when¬ 
ever  the  net  farm  income  accruing  to  one  or  more  of  the  econ¬ 
omic  classes  is  negative.  When  this  happens,  the  standard 
deviation  of  logarithms  can  not  be  calculated  either.  Under 
such  circumstances  the  Lorenz  curve  describing  the  distribu¬ 
tion  passes  beneath  the  horizontal  axis  into  the  negative 


The  term  "economic  class",  with  respect  to  the  value 
distribution  of  farm  income,  refers  to  the  seven  economic 
classes  described  in  Chapter  IV,  presented  in  ascending  order. 
With  respect  to  the  cumulative  percentage  distributions,  how¬ 
ever,  the  term  'economic  class'  refers  to  the  seven  economic 
classes  presented  in  ascending  order  of  class  income  averages. 

^it  is  possible  to  arbitrarily  make  all  economic 
classes  exhibit  positive  incomes  by  adding  a  constant  value  to 
all  economic  classes  in  all  census  divisions.  However,  it  is 
not  clear  what  the  distributional  impact  will  be  on  Gini 
coefficients . 


t 

.  I 

' 


72 


FIGURE  5.1 

THE  CASE  OF  NEGATIVE  NET  FARM 
CASH  INCOMES  IN  CENSUS  DIVISION  SIX 


73 

cumulative  income  zone.  The  case  of  negative  net  farm  cash 
incomes  in  census  division  6  is  illustrated  in  Figure  5.1. 

Since  no  test  exists  by  which  to  discern  whether  size 
differences  between  Gini  coefficients  are  significant  in  the 
statistical  sense,  emphasis  is  placed  upon  the  ranking  of 
distributions  according  to  the  relative  size  of  the  Gini  co¬ 
efficients,  rather  than  on  absolute  size  differences  of  the 
Gini  coefficients  between  distributions.  The  analysis  of 
farm  income  distribution  in  Alberta  is  thus  based  on  compar¬ 
isons,  using  where  possible,  Gini  coefficient  rankings  of 
income  distributions.  However,  as  pointed  out  above,  Gini 
coefficients  are  not  always  available  and  hence  complete 
rankings  are  not  always  possible  on  the  basis  of  Gini  coeffi¬ 
cient  comparisons.  Under  such  circumstances — which  occur 
frequently  when  net  income  is  considered — it  is  necessary  to 
interpolate  a  complete  ranking  on  the  basis  of  the  "next 
best"  alternative  measure  of  income  inequality  available. 

The  choice  of  the  next  best  measure  is  made  on  the  basis  of 
choosing  that  measure  which  appears  to  most  closely  resemble 
the  Gini  coefficient  ranking  of  income  distributions.  This 
choice  is  discussed  in  the  following  section.  In  Table  5.1 
the  results  of  the  calculations  of  the  various  measures  of 
income  inequality  are  presented  for  each  of  the  census  divi¬ 
sions  and  the  province  as  a  whole.  In  Table  5.2,  using  the 
various  measures  of  income  inequality,  the  census  divisions 
are  ranked  from  the  most  equal  income  distribution  to  the 
most  unequal  income  distribution. 


' 

* 

. 


SUMMARY  MEASURES  OF  THE  1970  DISTRIBUTION  OF  FARM  INCOME  IN 
ALBERTA  BY  CENSUS  DIVISION  AND  DEFINITION  OF  FARM  INCOME 

(GROSS  FARM  CASH  INCOME) 
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The  Gini  Coefficient  and  Other  Measures  of  Inequality 

A  comparison  of  the  Gini  coefficient'*'  ranking  of 
census  divisions  with  the  rankings  obtained  using  each  of 
the  alternative  measures  of  income  inequality,  for  each 
particular  definition  of  income,  reveals  that  the  measures 
of  income  inequality  most  closely  approximating  the  Gini  co¬ 
efficient  ranking  are  the  relative  mean  deviation  and  the 
standard  deviation  of  logarithms.  Due  to  the  nature  of  the 
measures,  however,  the  Gini  coefficient  and  the  standard 
deviation  of  logarithms  are  simultaneously  absent.  As  a 
result,  it  appears  that  the  measure  which  should  be  substi¬ 
tuted  for  the  Gini  coefficient  in  these  cases  is  the  relative 
mean  deviation.  Thus,  whenever  a  complete  Gini  coefficient 
ranking  is  not  available,  the  relative  mean  deviation  ranking 
is  substituted  as  a  proxy  for  the  purpose  of  the  analysis. 

This  study  indicates  that  substantial  discrepancies 
exist  between  the  rankings  of  the  various  measures  of  income 
inequality.  This  is  particularily  evident  when  the  Gini  co¬ 
efficient  rankings  are  compared  to  the  variance  and  coeffi¬ 
cient  of  variation  rankings.  One  method  of  quantifying  the 
degree  of  ranking  discrepancy  between  any  two  alternative 
measures  of  income  inequaltiy  is  given  by  the  Spearman  rank 
order  coefficient.  Denoting  r^1  as  the  rank  position  of  the 

''"The  functional  forms  used  in  the  computation  of  the 
various  measures  of  income  inequality,  including  the  Gini 
coefficient,  were  presented  in  Chapter  III.  Due  to  the 
nature  of  the  data  the  "group"  functional  forms  of  the  measures 
were  used. 
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i-th  census  division  as  determined  by  the  first  measure  of  in¬ 
come  inequality,  r^  as  the  rank  position  of  the  i-th  census 
division  as  determined  by  a  second  measure  of  income  inequal¬ 
ity,  and  n  as  the  number  of  census  divisions,  the  Spearman 
rank  order  coefficient  is  defined  as:'*' 

s  =  6  (r±1  -  r.2r/n(n  -1) 

The  discrepancy,  as  defined  by  the  Spearman  rank  order 
coefficient,  between  the  Gini  coefficient  ranking  of  census 
divisions  and  the  ranking  as  determined  by  each  of  the  other 
possible  measures  is  presented  in  Table  5.3.  The  complete 
rankings  of  census  divisions  as  determined  by  comparisons  of 
Gini  coefficients — or  relative  mean  deviations,  when  appropri¬ 
ate — is  presented  in  Table  5.4.  These  rankings  are  used  for  a 
comparative  study  of  1970  farm  income  distribution  among 
Alberta  census  divisions. 

The  Results 

The  fifteen  Alberta  census  divisions  are  divided,  ac¬ 
cording  to  the  rank  order  determined  by  the  Gini  coefficient, 
into  three  levels  of  income  equality,  each  level  consisting  of 
five  appropriately  ranked  census  divisions.  The  highest 
level  includes  the  five  census  divisions  ranked  most  equal, 
the  medium  level  includes  the  five  mid-ranked  census  divisions, 
and  the  lowest  level  includes  the  five  census  divisions  ranked 
least  equal.  The  levels  of  equality  are  presented  in  diagram¬ 
matic  form,  with  respect  to  each  definition  of  income,  in 


■*"Helen  M.  Walker  and  Joseph  Lev,  Elementary  Statistical 
Methods,  rev.ed.  (New  York:  Henry  Holt  and  Co.,  1958) ,pp. 158-160 
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RANKINGS  OF  CENSUS  DIVISIONS  FROM  MOST  EQUAL  INCOME  DISTRIBUTION  TO 
EQUAL  FOR  THE  PURPOSE  OF  COMPARATIVE  ANALYSIS ,  BY  DEFINITION  OF  FARM  INCOME 
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in  Figures  5.2  to  5.7.  Similarity,  the  fifteen  census  divi¬ 
sions  are  divided  into  three  levels  according  to  a  ranking  of 
census  divisions  by  average  income  level.  The  highest  level 
includes  the  five  census  divisions  with  the  highest  average 
incomes,  the  medium  level  consists  of  the  mid-ranked  census 
divisions,  and  the  lowest  level  includes  the  five  census  divi¬ 
sions  with  the  lowest  average  incomes.  The  fifteen  Alberta 
census  divisions  are  ranked  according  to  average  income  levels 
from  high  to  low  for  each  definition  of  farm  income  in  Table 
5.5.  The  average  income  levels  are  presented  in  diagrammatic 
form,  with  respect  to  each  definition  of  income,  in  Figures 
5.2  to  5.7. 

Gross  Farm  Cash  Income 

Taking  gross  farm  cash  income  as  the  measure  of  farm 
income,  it  appears  that  the  census  divisions  tending  to  have 
the  most  equal  distributions  of  farm  income  in  1970  are  in 
the  northern  and  middle  eastern  regions  of  Alberta,  while  the 
census  divisions  with  the  least  equal  distribution  of  farm 
income  are  in  the  southern  and  western  regions.  At  the  same 
time,  average  incomes  appear  lower  in  the  north  than  in  the 
south.  A  study  of  Figure  5.2  reveals  a  substantial  overlap 
between  those  census  divisions  with  relatively  equal  distri¬ 
butions  of  farm  income  and  those  with  low  average  incomes,  and 
between  those  census  divisions  with  less  equal  farm  income 
distributions  and  those  with  higher  average  incomes. 

Three  hypothetical  explanations  are  presented — but  npt 
tested — to  explain  the  variation  of  average  income  levels 
among  census  divisions  and  the  variation  among  census  divisions 
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FIGURE  5.2 

AVERAGE  LEVELS  OF  FARM  INCOME  AND  LEVELS  OF 
EQUALITY  OF  THE  DISTRIBUTION  OF  FARM  INCOME 
(GROSS  FARM  CASH  INCOME — GROSS 
FARM  CASH  INCOME  PLUS  INCOME  IN  KIND) 
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FIGURE  5.3 


AVERAGE  LEVELS  OF  FARM  INCOME  AND  LEVELS  OF 
EQUALITY  OF  THE  DISTRIBUTION  OF  FARM  INCOME 
(GROSS  FARM  CASH  INCOME  PLUS  OFF-FARM  LABOUR  INCOME — GROSS  FARM 
CASH  INCOME  PLUS  OFF-FARM  LABOUR  INCOME  PLUS  INCOME  IN  KIND) 
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FIGURE  5.4 

AVERAGE  LEVELS  OF  FARM  INCOME  AND  LEVELS  OF 
EQUALITY  OF  THE  DISTRIBUTION  OF  FART-1  INCOME 
(NET  FARM  CASH  INCOME) 
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FIGURE  5.5 

AVERAGE  LEVELS  OF  FARM  INCOME  AND  LEVELS  OF 
EQUALITY  OF  THE  DISTRIBUTION  OF  FARM  INCOME 
(NET  FARM  CASH  INCOME  PLUS  INCOME  IN  KIND) 
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FIGURE  5.6 


AVERAGE  LEVELS  OF  FARM  INCOME  AND  LEVELS  OF 
EQUALITY  OF  THE  DISTRIBUTION  OF  FARM  INCOME 
(NET  FARM  CASH  INCOME  PLUS  OFF-FARM  LABOUR  INCOME) 
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FIGURE  5.7 


AVERAGE  LEVELS  OF  FARM  INCOME  AND  LEVELS  OF 
EQUALITY  OF  THE  DISTRIBUTION  OF  FARM  INCOME 
(NET  FARM  CASH  INCOME  PLUS  OFF-FARM 
LABOUR  INCOME  PLUS  INCOME  IN  KIND) 


RANKINGS  OF  CENSUS  DIVISIONS  BY  AVERAGE  INCOME  LEVELS 
FROM  HIGH  TO  LOW  AND  BY  DEFINITION  OF  FARM  INCOME 
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of  the  level  of  income  inequality.  In  the  first  place,  the 
variation  in  natural  conditions  among  census  divisions  gives 
rise  to  production  advantages  of  some  census  divisions  rela¬ 
tive  to  others.  Natural  advantages  of  production  may  include 
factors  such  as  soil  quality,  geographical  and  locational 
characteristics  and  climatic  conditions.  Thus,  if  two  areas 
are  characterized  by  essentially  the  same  "type"  of  farm 
operation,  whether  livestock,  grain  or  mixed  livestock  and 
grain,  natural  advantages  of  production  accruing  to  one  of 
the  areas  will  be  reflected  in  overall  higher  average  incomes. 
To  the  extent  that  natural  conditions  of  production  vary 
among  census  divisions,  average  income  levels  among  census 
divisions  will  diverge.  Similarily,  homogeneity  of  the 
natural  conditions  of  production  within  a  census  division 
will  tend  to  favour  an  equalization  of  farm  incomes,  and 
hence  a  more  equal  distribution  of  farm  income  relative  to 
less  naturally  homogeneous  census  divisions. 

Secondly,  the  variation  of  the  type  of  farm  operation 
among  census  divisions  gives  rise  to  differences  in  average 
farm  incomes  among  census  divisions.  One  characteristic  of 
the  agricultural  sector  in  1970  was  the  low  income  situation 
of  grain  producers  relative  to  livestock  producers.  This 
resulted  from  the  restricted  grain  markets  and  low  grain 
prices  which  applied  to  grain  producers  and  the  relatively 
more  attractive  livestock  prices  which  applied  to  producers 
of  livestock  in  that  year.  Thus,  it  is  expected  that  census 
divisions  characterized  by  livestock  oriented  farm  operations 
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will  reflect  relatively  higher  average  income  levels  than 
census  divisions  characterized  by  grain  oriented  farm  opera¬ 
tions.  In  fact,  however,  an  examination  of  average  gross 
farm  cash  incomes  among  Alberta  census  divisions  does  not 
appear  to  reflect  this  tendency.  As  shown  in  Figure  5.8,  the 
northern  census  divisions  which  are  characterized  by  rela¬ 
tively  low  average  farm  incomes — with  the  exception  of  census 
division  15 — appear  to  emphasize  livestock  production  as  much 
as  the  higher  income  southern  census  divisions.  As  a  result 
other  factors  must  explain  the  income  differentials  among 
census  divisions.  Study  of  Table  B.l  in  Appendix  B —  which 
presents  the  economic  characteristics  of  census  farms  by 
economic  class  and  census  division--reveals  that  within  each 
census  division,  higher  income  farm  operators  tend  to  increas¬ 
ingly  emphasize  the  production  of  livestock  and  livestock 
products,  particularity  cattle  production.  The  more  homo¬ 
geneous  are  the  type  of  farm  operations  within  a  specific 
census  division,  the  more  equally  will  farm  income  tend  to  be 
distributed  within  that  census  division  relative  to  others. 
Thus,  it  may  be  that  the  lack  of  homogeneity  of  the  type  of 
farm  operation  leads  to  a  relatively  unequal  distribution  of 
farm  income  in  that  census  division.  This  lack  of  homogeneity 
is  illustrated  with  respect  to  census  division  one,  where 
according  to  Table  B.l  of  Appendix  B  livestock  production 
accounted  for  between  26  percent  of  gross  farm  cash  income  in 
the  $250-2,499  economic  class  to  75  percent  in  the  $50,000+ 
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FIGURE  5.8 

AGRICULTURAL  PRODUCTION  BY  PRODUCT  TYPE 
BY  CENSUS  DIVISION 
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Finally,  the  variation  of  farm  income  levels  is 
likely  to  be  influenced  by  the  relative  nature  and  stage  of 
development  of  the  agriculture  sector  among  census  divisions. 
If  there  are  significant  economies  of  scale,  there  may  be  a 
tendency  for  the  expansion  of  farm  operations  to  the  level 
where  scale  economies  are  achieved.  This  process  could 
result  in  the  transformation  of  smaller  concerns  into  larger 
operations  with  consequent  effects  on  the  distribution  of 
income.  Whether  or  not  advantage  has  been  taken  of  economies 
of  scale  which  exist  is  likely  to  be  a  complex  process  invol¬ 
ving  the  type  and  organization  of  farm  operations,  the  life 
cycle  stage  of  farm  operators,  as  well  as  the  stage  of  devel¬ 
opment  of  the  agriculture  sector.  Thus,  it  may  be  the  case 
that  in  the  northern  region  of  Alberta,  which  has  developed 
as  an  agricultural  area  relatively  recently,  either  economies 
of  scale  at  present  are  not  significant,  or  sufficient  time 
has  not  passed  to  allow  for  advantage  to  be  taken  of  the 
existing  scale  economies.  Examination  of  average  farm  size 
as  well  as  cost-income  ratios  by  economic  class  in  Table  B.l 
indicates  that  economies  of  scale  do  exist  in  the  northern 
census  divisions,  but  that  income  and  cost  advantages  accruing 
from  farm  expansion  have  not  generally  been  taken  advantage 
of.  As  a  result,  existing  farms  in  northern  Alberta  tend  to 
be  smaller  and  of  lesser  gross  and  net  income  capacity  than 
farms  in  the  south.  Thus,  it  may  be  that  the  pre-expansion 
stage  of  development  which  appears  to  characterize  the  nor¬ 
thern  census  divisions  leads  to  relatively  low  but  equally 
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distributed  gross  farm  incomes.  At  the  same  time,  it  may  be 
that  the  southern  census  divisions  are  in  a  process  of  trans¬ 
ition  to  a  stage  of  development  characterized  by  very  large, 
efficient  farm  operations,  a  process  which  reflects  relatively 
high  but  less  equally  distributed  gross  farm  incomes. 

It  is  beyond  the  scope  of  the  present  study  to  test 
these  hypotheses.  However,  it  is  feasible  that  the  inter¬ 
related  impact  of  the  tendencies  hypothesized  affects  the 
differences  observed  in  the  1970  distribution  of  gross  farm 
income  within  Alberta.  Testing  and  quantification  of  the  im¬ 
pact  of  these  factors  on  farm  income  distribution  using,  for 
example,  time-series  or  cross-section  regression  analysis, 
may  prove  useful  from  a  policy  formation  standpoint. 

Income  in  Kind 

When  income  in  kind  is  added  to  gross  farm  cash 
income  and  the  distribution  of  this  new  measure  of  farm 
income — gross  farm  cash  income  plus  income  in  kind--is  com¬ 
puted  using  Gini  coefficient  techniques,  the  distributional 
ranking  of  census  divisions  is  not  altered.  Neither  does 
the  average  ranking  of  census  divisions  change.  This  is  due 
to  the  nature  of  the  distribution  of  income  in  kind  among 
census  divisions — 13.355  percent  of  gross  farm  cash  income 
is  added  to  the  gross  farm  cash  income  of  each  census  divi¬ 
sion.  As  a  result,  average  gross  farm  cash  income  plus  in¬ 
come  in  kind  is  for  every  census  division  13.355  percent 
greater  than  average  gross  farm  cash  income,  and  hence  leads 
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to  no  change  in  the  average  farm  income  ranking  of  census 
divisions . 

In  general,  it  appears  that  the  total  impact  on  the 
Gini  coefficient  ranking  of  census  divisions  as  a  result  of 
including  a  new  component  in  farm  income--whether  positive 
or  negative — can  be  divided  into  two  separate  impacts.  In 
the  first  place,  if  there  is  a  variation  among  census  divi¬ 
sions  of  the  relative  size  of  the  included  component  for  each 
economic  group  vis-a-vis  the  base  income  accruing  to  each 
group,  there  will  be  a  "distributional"  impact  on  the  Gini 
coefficient  ranking  of  census  divisions.  One  method  of 
measuring  this  impact  is  by  computing  the  Gini  coefficient 
which  corresponds  to  the  Lorenz  curve  which  describes  the 
relationship  between  the  cumulative  percentage  of  base  income 
earned,  from  lowest  base  income  class  to  highest,  and  cumu¬ 
lative  percentage  of  the  component.  An  hypothetical  rela¬ 
tionship  of  this  nature  is  illustrated  in  Figure  5.9.  A 
larger  Gini  coefficient  associated  with  this  particular  dis¬ 
tributional  comparison  indicates  that  a  proportionally  larger 
share  of  the  component  accrues  to  those  operators  earning 
the  lowest  base  incomes  vis-a-vis  their  share  of  total  base 
income.  Thus,  for  example,  if  income  in  kind  as  a  percentage 
of  gross  farm  cash  income  is  more  heavily  concentrated  in 
the  lower  income  groups  in  one  census  division  than  another, 
then  it  is  possible  that  a  shift  in  the  Gini  rankings  of  the 
two  census  divisions  can  occur.  However,  if  income  in  kind 
as  a  percentage  of  gross  farm  cash  income  is  equally  concen- 
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FIGURE  5.9 

AN  HYPOTHETICAL  LORENZ  RELATIONSHIP 
DESCRIBING  OFF-FARM  LABOUR  INCOME 
AS  A  FUNCTION  OF  GROSS  FARM  INCOME 
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trated  in  each  income  class  for  both  census  divisions  then  it 
is  not  possible  to  have  a  "distributional"  impact  on  the  Gini 
coefficient  ranking  of  census  divisions. 

Secondly,  if  there  is  a  variation  among  census  divi¬ 
sions  of  the  proportion  the  new  component  represents  of  the 
base  income,  there  may  be  a  "size"  impact  on  the  Gini  coef¬ 
ficient  ranking  of  census  divisions.  The  greater  the  relative 
size  of  the  component  to  the  base  income,  the  greater  will  be 
the  change  in  the  size  of  the  Gini  coefficient.  Thus,  vari¬ 
ation  among  census  divisions  of  the  relative  component  sizes 
may  lead  to  an  alteration  of  the  Gini  ranking.  Since,  when 
income  in  kind  is  added  to  gross  farm  cash  income,  income  in 
kind  represents  a  constant  proportion  of  gross  farm  cash  in¬ 
come,  there  is  consequently  no  "size"  impact  on  the  Gini  co¬ 
efficient  ranking  of  census  divisions.  On  the  other  hand,  the 
tendency  of  the  distributional  effect  of  adding  income  in  kind 
is  to  narrow  the  Gini  coefficient  discrepancy  among  census 
divisions,  since  for  census  divisions  ranked  less  equal,  in¬ 
come  in  kind  is  more  heavily  concentrated  on  the  lower  end  of 
the  income  scale  vis-a-vis  gross  farm  cash  incomes.  This 
feature  is  illustrated  in  column  1  of  Table  5.6  which  presents 
the  Gini  coefficients  derived  by  graphing  cumulative  percen¬ 
tage  of  gross  farm  cash  income  against  the  cumulative  percen¬ 
tage  of  income  in  kind.  Apparently  the  distributional  ten¬ 
dencies  are  sufficiently  small  so  as  not  to  alter  the  Gini 
coefficient  ranking  of  census  divisions.  Thus,  the  average 
income  and  Gini  coefficient  rankings  of  census  divisions  in 
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Figure  5.2  apply  to  both  gross  farm  cash  income  and  gross 
farm  cash  income  plus  income  in  kind. 

Off  Farm  Labour  Income 

The  addition  of  off-farm  labour  income  to  gross  farm 
cash  income  in  each  census  division  causes  no  change  in  the 
ranking  of  census  divisions  by  average  gross  farm  cash  in¬ 
comes.  This  is  in  spite  of  the  fact  that  there  are  variations 
in  the  average  level  of  off-farm  labour  income  accruing  to  the 
fifteen  census  divisions,  as  shown  in  Table  A.l  of  Appendix  A. 
With  respect  to  changes  in  the  distribution  of  income  within 
census  divisions,  for  each  census  division  the  addition  of  off- 
farm  labour  income  to  gross  farm  cash  income  causes  income  in¬ 
equality  to  decline.  The  explanation  for  this  is  that  in  all 
census  divisions,  off-farm  labour  income  is  proportionally 
greater  for  the  lower  income  levels  of  the  income  scale,  thus 
providing  an  equalizing  force  which  offsets  to  some  degree  the 
higher  farm  income  shares  earned  by  the  higher  level  income 
groups . 

The  addition  of  off-farm  labour  income  has  the  effect 
of  altering  the  Gini  coefficient  income  distribution  ranking 
of  the  fifteen  census  divisions.  Specifically,  with  refer¬ 
ence  to  Table  5.4,  census  divisions  four  and  seven  which  are 
in  the  highest  level  according  to  the  Gini  coefficient  ranking 
of  gross  farm  cash  income,  move  to  the  mid-level  according  to 
the  Gini  coefficient  ranking  of  gross  farm  cash  income  plus 
off-farm  labour  income.  Meanwhile,  census  divisions  thirteen 
and  fourteen  move  from  the  mid-level  to  the  highest  level. 
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Further,  census  divisions  eight  and  eleven  trade  their  re¬ 
spective  positions  in  the  mid  and  lowest  levels.  These 
shifts  are  illustrated  by  comparing  Figures  5.2  and  5.3.  In 
general,  it  appears  that  when  off-farm  labour  income  is  added 
to  gross  farm  cash  income,  the  northern  census  divisions  tend 
to  move  into  rank  positions  of  relatively  greater  equality, 
thus  emphasizing  the  distributional  trend  observed  under  the 
gross  farm  cash  income  definition  of  farm  income. 

The  shifting  of  relative  distributional  positions 
among  census  divisions  when  off-farm  labour  income  is  included 
may  be  explained  with  reference  to  the  "size"  and  "distri¬ 
butional"  impacts.  With  regard  to  the  size  impact  on  the 
Gini  coefficient  ranking  of  census  divisions  in  Alberta  in 
1970,  off-farm  labour  income  in  the  northern  census  divisions 
is  apparently  of  greater  significance  to  gross  farm  cash 
income  than  in  the  southern  census  divisions,  as  shown  in 
column  2  of  Table  5.7.  This  is  understandable  when  it  is 
considered  that  because  of  relatively  lower  gross  and  net 
farm  incomes,  there  is  a  definite  need  to  supplement  farm 
earnings  with  other  sources  of  income  in  the  north.  Thus, 
if  presented  with  job  opportunities,  northern  farm  operators 
are  more  likely  to  take  advantage  of  them.  Since,  as  a  re¬ 
sult,  in  the  northern  regions  of  Alberta  off-farm  labour 
income  is  of  greater  significance  to  the  base  gross  farm 
cash  income,  the  tendency  is  to  push  the  northern  census 
divisions  to  positions  of  relatively  greater  equality--a 
tendency  consistent  with  the  observed  change. 
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With  respect  to  the  distributional  impact  of  adding 
off-farm  labour  income  to  gross  farm  cash  income,  the  tend¬ 
ency  is  for  the  southern  census  divisions  to  move  to  posi¬ 
tions  of  greater  equality  relative  to  the  north — a  movement 
not  consistent  with  the  observed  shifts  as  indicated  in  Table 
5.4.  As  previously  mentioned,  off-farm  labour  income  is 
concentrated  in  the  lower  income  classes,  in  each  census 
division,  thus  tending  to  offset  gross  farm  cash  income  which 
is  concentrated  at  the  opposite  end  of  the  income  scale. 

This  tendency  is  more  pronounced  in  the  southern  area  of  the 
province  than  in  the  north  as  shown  in  column  2  of  Table  5.6, 
which  presents  the  Gini  coefficients  derived  when  cumulative 
percentages  of  gross  farm  cash  income  are  related  to  the 
cumulative  percentages  of  off-farm  labour  income.  The  larger 
Gini  coefficients  associated  with  this  particular  distribu¬ 
tional  comparison  in  the  southern  census  divisions  indicate 
that  in  the  north  proportionally  less  off-farm  labour  income 
vis-a-vis  gross  farm  cash  income  accrues  to  those  operators 
earning  the  smallest  gross  incomes.  The  implication  is  that 
the  equalizing  force  provided  by  adding  off-farm  labour  in¬ 
come  is  greater  in  the  southern  census  divisions  than  the 
north.  As  a  result,  it  appears  from  the  observed  shifts  in 
Table  5.4  that  the  size  tendencies  of  adding  off-farm  labour 
income  to  gross  farm  cash  income  dominate  the  distributional 
tendencies . 

Finally,  the  distributional  effect  of  adding  income 
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in  kind  to  gross  farm  cash  income  plus  off-farm  labour  income 
is  once  again  to  cause  the  southern  census  divisions  to  be 
pushed  into  positions  of  relative  equality  vis-a-vis  the  nor¬ 
thern  census  divisions.  This  feature  is  shown  in  column  3  of 
Table  5.6  which  presents  the  Gini  coefficients  derived  by  re¬ 
lating  the  cumulative  percentage  of  gross  farm  cash  income  plus 
off-farm  labour  income  to  the  cumulative  percentage  of  income 
in  kind.  As  before,  the  larger  Gini  coefficients  associated 
with  this  particular  distributional  relationship  imply  a 
larger  equalizing  force  in  the  southern  census  divisions. 

At  the  same  time,  since  income  in  kind  is  added  to  the  base 
gross  farm  cash  income  plus  off-farm  labour  income,  size 
tendencies  on  the  Gini  coefficients  associated  with  gross 
farm  cash  income  plus  off-farm  labour  income  plus  income  in 
kind,  may  cause  shifts  in  the  Gini  coefficient  ranking  of 
census  divisions.  Since  income  in  kind  as  a  percentage  of 
gross  farm  cash  income  plus  off-farm  labour  income  is  greater 
in  the  south  than  the  north,  the  tendency  is  to  push  the 
southern  census  divisions  into  positions  of  greater  equality 
relative  to  the  northern  census  divisions.  Apparently,  how¬ 
ever,  the  combined  tendencies  are  not  sufficient  to  alter  the 
Gini  coefficient  ranking  beyond  some  minor  shifts  within  the 
mid-level  distributional  range  as  shown  in  Table  5.4.  Nor 
is  the  addition  of  income  in  kind  sufficient  to  alter  average 
rankings  as  shown  in  Table  5.5.  As  a  result,  the  distribu¬ 
tional  and  average  rankings  presented  in  Figure  5.3  are 
identical  for  gross  farm  cash  income  plus  off-farm  labour 
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income,  and  gross  farm  cash  income  plus  off-farm  labour  income 
plus  income  in  kind. 

Expenses  and  Net  Farm  Income  Estimates 

When  total  farm  expenses  are  subtracted  from  gross 
farm  cash  income,  there  is  some  shifting  of  average  rankings 
of  census  divisions,  as  shown  in  Table  5.5.  This  is  explained 
by  variations  in  overall  cost-income  ratios  among  the  census 
divisions.  Specifically,  cost-income  ratios  appear  to  be 
higher  in  the  northern  census  divisions  than  in  the  south, 
as  shown  in  Table  B.l  of  Appendix  B.  This  causes  a  shift  in 
the  average  ranking  when  expenses  are  subtracted,  such  that 
the  northern  census  divisions  are  moved  into  lower  net  farm 
cash  income  positions  vis-a-vis  the  southern  census  divisions. 

With  respect  to  the  changes  in  the  distribution  of 
income  within  census  divisions  it  appears  from  comparison  of 
the  relative  mean  deviations  for  gross  farm  cash  income  and 
net  farm  cash  income  for  each  census  division,  that  by  sub¬ 
tracting  expenses,  inequality  in  each  census  division  is 
increased.  This  is  shown  in  Table  5.1.  The  explanation  for 
this  feature  is  that  in  all  census  divisions,  total  farm 
expenses  relative  to  gross  farm  cash  incomes  are  higher  in 
the  lower  income  classes.  This  is  shown  by  study  of  column 
4  of  Table  5.6  which  presents  the  Gini  coefficients  which  are 
derived  from  the  Lorenz  relationships  between  cumulative 
percentage  of  gross  farm  cash  income  and  cumulative  percen¬ 
tage  of  total  farm  expenses.  In  each  case  these  Gini  coef- 
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ficients  indicate  that  proportionately  higher  costs  vis-a-vis 
gross  farm  cash  incomes  are  experienced  among  low  farm  income 
operators.  Further,  the  tendency  for  adverse  cost-income 
ratios  to  affect  low  income  classes  appears  to  be  more  pro¬ 
nounced  in  the  northern  regions  of  the  province  as  witnessed 
by  the  larger  values  of  the  Gini  coefficients  associated  with 
this  particular  distribution  among  the  northern  census 
divisions . 

The  subtraction  of  expenses  from  gross  farm  cash 
income  has  the  effect  of  largely  reversing  the  distributional 
ranking  associated  with  the  gross  farm  cash  income  definition 
of  income  as  shown  in  Table  5.4.  Thus,  according  to  the 
distributional  ranking  of  census  divisions  by  net  farm  cash 
income,  the  northern  census  divisions  have  not  only  the  lowest 
overall  average  net  farm  cash  incomes  but  also  the  most  un¬ 
equal  distributions  of  net  farm  cash  income.  This  is  shown 
with  reference  to  Tables  5.4  and  5.5  and  is  illustrated  in 
diagrammatic  form  in  Figure  5.4. 

The  reversal  of  the  distributional  ranking  from  that 
observed  under  the  gross  farm  cash  income  definition  of  farm 
income  is  explained  with  reference  to  size  and  distributional 
impacts  of  subtracting  total  farm  expenses  from  gross  farm 
cash  income.  Firstly,  since  expenses  in  the  northern  census 
divisions  tend  to  be  a  greater  proportion  of  gross  farm  in¬ 
come  than  in  the  south  as  shown  in  column  4  of  Table  5.7, 
and  since  the  distribution  of  expenses  within  each  census 
division  is  such  as  to  widen  income  inequities  among  economic 


118 


classes,  the  relatively  greater  size  impact  in  the  north  of 
subtracting  expenses,  leads  to  relatively  larger  increases 
in  inequality  in  the  northern  census  divisions.  As  a  result, 
the  size  impact  on  the  distributional  ranking  of  census  divi¬ 
sions  tends  to  force  the  northern  census  divisions  into 
relatively  less  equal  positions. 

Secondly,  since  the  disproportional  concentration  of 
total  farm  expenses  relative  to  gross  farm  cash  income  in  the 
north  is  more  pronounced  than  in  the  south  of  the  province, 
the  tendency  is  to  force  the  northern  census  divisions  into 
positions  of  relative  inequality  vis-a-vis  the  south.  Thus, 
the  relatively  greater  increases  in  inequality  which  result 
from  the  larger  distributional  impacts  of  subtracting  expenses 
in  the  northern  census  divisions,  cause  the  size  impacts  to 
be  supplemented.  This  forces  the  northern  census  divisions 
into  relatively  more  unequal  rank  positions.  These  forces 
are  consistent  with  the  observed  changes  in  the  distributional 
ranking  of  census  divisions. 

Finally,  when  off-farm  labour  income,  income  in  kind, 
and  off-farm  labour  income  plus  income  in  kind,  are  each 
added  to  net  farm  cash  income,  the  distributional  ranking 
trends  previously  observed  when  gross  farm  income  definitions 
were  used,  begin  to  appear  once  again.  Apparently  the  size 
impacts  of  adding  these  additional  components  of  farm 
income  are  sufficient  to  approximately  restore  the  original 
distributional  ranking  trend.  These  shifts  are  observed  with 
reference  to  Table  5.4  and  Figures  5.4  to  5.7. 
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General  Conclusions 

It  appears  from  an  examination  of  the  level  and 
distribution  of  1970  gross  farm  cash  income  in  Alberta  that 
the  northern  and  middle  eastern  census  divisions  of  Alberta 
are  characterized  by  low  but  relatively  equally  distributed 
farm  incomes  vis-a-vis  the  southern  and  middle  western 
census  divisions.  When  off-farm  labour  income  is  included 
as  a  component  of  gross  farm  income  the  north-south  regional 
trend  becomes  more  pronounced.  This  is  explained  by  the 
nature  of  the  distribution  of  off-farm  labour  income  within 
and  among  census  divisions.  However,  when  total  farm  expenses 
are  subtracted  from  gross  farm  cash  incomes  for  the  census 
divisions,  the  distributional  ranking  largely  reverses.  As 
a  result,  the  northern  census  divisions  of  Alberta  in  1970 
appear  to  have  had  the  lowest  and  most  unequally  distributed 
net  farm  cash  incomes  in  the  province.  This  is  explained  by 
the  nature  of  the  distribution  of  total  farm  expenses  within 
and  among  census  divisions. 

To  explain  the  technical  reasons  for  the  observed 
shifts  which  occur  when  the  definitions  of  farm  income  are 
changed  is  not  to  explain  the  underlying  economic  factors 
affecting  these  shifts.  The  latter  is  beyond  the  scope  of 
this  study.  However,  in  order  to  provide  guidelines  for 
further  detailed  study  in  this  area,  certain  hypotheses 
based  upon  an  examination  of  the  economic  characteristics  of 
census  farms  as  presented  in  Tables  B.l  and  B.2  of  the 
Appendix,  are  presented  for  consideration. 
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It  is  of  interest  to  note  that  while  off-farm  labour 
income  in  every  census  division  is  disproportionately  con¬ 
centrated  in  the  lower  economic  classes  vis-a-vis  gross  farm 
cash  income,  this  trend  appears  to  be  more  pronounced  in  the 
more  prosperous  south.  Similarily,  while  farm  expenses  in 
every  census  division  are  disproportionately  concentrated  in 
the  lower  income  classes  vis-a-vis  gross  farm  cash  income, 
this  trend  is  more  pronounced  in  the  northern  census  divisions. 
Both  observations  may  be  consistent  within  the  framework  of 
an  agricultural  development  income  distribution  hypothesis. 

Within  this  framework,  it  is  expected  that  the  semi¬ 
frontier  agricultural  economy  of  northern  Alberta  is  charac¬ 
terized  by  small,  relatively  inefficient  farm  operations 
while  the  earlier  settled  and  more  established  southern  area 
of  the  province  is  characterized  by  larger,  more  efficient 
operations.  It  is  further  expected  that  in  the  north,  sub¬ 
stantial  economies  exist  in  the  form  of  reduced  costs — pos¬ 
sibly  from  the  adoption  of  new  technologies  and  techniques t 
specialization,  land  improvements,  and  farm  size  expansion. 

In  contrast,  it  is  anticipated  that  economies  of  much  lesser 
significance  and  characterized  less  by  cost  advantages  are 
available  to  operators  in  the  southern  region,  where  the 
important  economies  may  have  been  exploited  in  an  earlier 
period  and  an  earlier  stage  of  development.  As  a  result, 
income  distributions  are  more  equal  in  the  north  when  defined 
in  terms  of  gross  farm  cash  income  but  less  equal  in  terms 
of  net  farm  cash  income.  Consistent  with  this  view  are  the 
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cost-income  ratio  and  farm  size  data  presented  in  Tables  B.l 
and  B.2  of  Appendix  B.  These  data  indicate  that  farm  oper¬ 
ations  tend  to  be  smaller  and  relatively  inefficient  in  the 
northern  region  of  Alberta  with  substantial  economies  of 
scale  in  the  intial  stages  of  expansion.'*' 

Considering  off-farm  labour  income  within  a  develop¬ 
mental  framework,  it  is  not  surprising  that  this  component 
of  total  farm  income  is,  on  average,  higher  in  the  northern 
census  divisions  of  Alberta  than  in  the  south.  This  is  ex¬ 
plained  by  the  necessity  to  supplement  low  farm  incomes 
derived  from  small  and  relatively  inefficient  farm  operations 
in  the  north,  with  income  from  other  sources.  At  the  same 
time,  it  may  be  the  case  that  off-farm  job  vacancies  as  well 
as  the  ability  to  take  advantage  of  off-farm  job  opportunities 
tend  to  be  greater  in  the  north.  It  is  also  expected  that 
farm  operators  in  the  more  established  southern  region  of  the 
province  have  greater  financial  assets  to  turn  to  in  the 
face  of  economic  adversity  and,  therefore,  are  less  required 
to  work  off  the  farm  than  are  their  northern  counterparts. 

As  a  result,  it  is  to  be  expected  that  off-farm  labour 
income  is  distributed  more  equally  in  the  northern  census 
divisions  than  the  south,  since  more  often  operators  in  the 
north  are  required  to  supplement  farm  earnings  with  off-farm 

^It  should  be  noted  that  economies  of  scale  may  not 
provide  the  entire  explanation.  As  a  result,  expansion  of 
farm  size  may  be  accompanied  by  economies  of  specialization, 
new  technologies  etc.  The  data  presented  in  Tables  B.l  and 
B.2  hide  such  explanatory  variables. 
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labour  income.  Although  incomplete,  the  data  presented 
appears  to  be  consistent  with  this  view. 

It  is  beyond  the  scope  of  this  study  to  identify 
the  economic  factors  which  contribute  to  farm  income  dispar¬ 
ities  in  Alberta.  Some  of  the  factors  suggested  appear  how¬ 
ever,  to  be  consistent  with  the  observed  distribution  of 
Alberta  farm  income  in  1970.  It  is  suggested  that  further 
study  to  identify  and  quantify  the  factors  contributing  to 
the  nature  of  farm  income  distribution  would  prove  valuable 
from  the  point  of  view  of  policy  formation.  Identification 
of  these  factors  would  aid  the  development  of  sound  agricul¬ 
tural  policy. 


CHAPTER  VI 


CONCLUSIONS  AND  RECOMMENDATIONS 
In  Chapter  I  it  was  stated  that  the  purpose  of  this 
study  was  to  measure,  within  the  context  of  a  welfare  econo¬ 
mics  approach  to  agricultural  policy  development,  the  level 
and,  in  particular,  the  distribution  of  1970  farm  income, 
within  and  among  the  Alberta  census  divisions.  As  a  result, 
an  attempt  was  made  to  apply  welfare  economic  principles  to 
the  measurement  of  income  inequality.  The  statistical  device 
which  was  chosen  for  the  purpose  of  measurement  and  compar¬ 
ative  analysis,  the  Gini  coefficient,  was  thus  chosen  accord¬ 
ing  to  welfare  economic  considerations. 

This  chapter  presents  the  conclusions  of  this  study 
with  respect  to  (1)  average  levels  of  farm  income  in  Alberta 
and  (2)  levels  of  inequality  within  the  census  divisions  of 
Alberta.  A  number  of  recommendations  are  also  presented. 

Conclusions 

Inequality  Among  Census  Divisions;  Average  Incomes 

This  study  shows  that  regardless  of  income  definition, 
average  farm  incomes  in  the  northern  region  of  Alberta  in 
1970  were  substantially  lower  than  average  farm  incomes  in 
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the  south.  With  reference  to  gross  farm  cash  income,  census 
divisions  ten  through  fifteen  had  the  lowest  levels  of  in¬ 
come  per  farm.  The  area  covered  by  these  census  divisions  is 
approximately  the  northern  two-thirds  of  the  province.  With¬ 
in  this  northern  region,  census  divisions  ten  and  eleven  in 
the  south-eastern  portion  had  the  highest  levels  of  gross  farm 
cash  income  per  farm.  Average  gross  farm  cash  income  levels 
within  the  northern  area  varied  from  $9,290  in  census  divi¬ 
sion  eleven  to  $4,454  in  census  division  fourteen.^  Moreover, 
a  substantial  increase  in  average  incomes  occurred  immedi¬ 
ately  south  of  the  northern  region.  Thus,  the  average  level 
of  gross  farm  cash  income  in  census  division  eight  was  33  per¬ 
cent  greater  than  in  census  division  eleven,  even  though  in 
terms  of  gross  farm  cash  income  these  census  divisions  were 
ranked  adjacent  to  each  other.  As  a  result,  there  is  a  wide 
income  gap  between  the  northern  region  and  the  remaining  part 
of  the  province. 

The  southern  region,  including  census  divisions  one, 
two,  three,  five  and  six,  showed  relatively  higher  average 
levels  of  gross  farm  cash  income.  Thus,  the  average  level  of 
gross  farm  cash  income  in  census  division  one--which  had  the 
lowest  level  of  average  gross  farm  cash  income  in  the  southern 
region — was  88  percent  greater  than  the  average  level  of 
gross  farm  cash  income  in  census  division  eleven,  which  had 
the  highest  level  of  gross  farm  cash  income  per  farm  in  the 

^All  average  income  figures  in  this  chapter  are 
presented  in  Table  A. 2  of  Appendix  A. 
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northern  region.  Further, average  gross  farm  cash  income  in 
census  division  two  was  more  than  six  times  the  average  gross 
farm  cash  income  in  census  division  fourteen.  With  respect 
to  the  census  divisions  in  the  southern  region  of  Alberta, 
average  levels  of  gross  farm  cash  income  ranged  from  $17,442 
in  census  division  one  to  $27,089  in  census  division  two. 

The  ranking  of  census  divisions  by  average  gross 
farm  cash  income  did  not  change  when  each  of  income  in  kind 
and  off-farm  labour  income  was  added  to  this  measure  of  farm 
income.  With  respect  to  the  addition  of  income  in  kind,  there 
was  no  relative  change  among  census  divisions  of  average  farm 
income  levels  due  to  the  nature  of  the  distribution  of  income 
in  kind.  When  off-farm  labour  income  was  added,  however, 
there  were  relative  changes  among  census  divisions  of  average 
income  levels.  Specifically,  the  disparities  between  northern 
census  divisions  and  southern  census  divisions  were  reduced, 
since  average  off-farm  labour  incomes  were  greater  in  the 
northern  census  divisions,  both  absolutely  and  relative  to 
gross  farm  cash  incomes.  Finally,  the  ranking  of  census 
divisions  by  average  gross  farm  income  did  not  change  when 
both  income  in  kind  and  off-farm  labour  income  taken  together 
was  added  to  gross  farm  cash  income.  Thus,  the  same  ranking 
of  census  divisions  applied  for  each  of  the  definitions  of 
gross  farm  income. 

The  average  income  rankings  of  census  divisions  which 
emerged  when  total  farm  expenses  were  subtracted  from  each  of 
the  definitions  of  gross  farm  income  were  similar  to  the 
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average  income  ranking  of  census  divisions  which  was  observed 
for  all  of  the  definitions  of  gross  farm  income.  With  refer¬ 
ence  to  net  farm  cash  income,  the  northern  census  divisions 
continued  to  show  relatively  lower  incomes  than  those  in  the 
south.  In  addition,  census  division  nine  also  joined  the  low 
average  farm  income  group  of  census  divisions.  This  was  due 
to  the  high  cost-income  structure  in  census  division  nine. 

In  fact,  the  lowest  recorded  average  net  farm  cash  income 
level  in  1970  was  in  census  division  nine.  Thus,  the  lowest 
average  net  income  census  divisions  were  census  divisions  nine 
through  fifteen.  Net  farm  cash  incomes  per  farm  in  this  low 
income  group  of  census  divisions  varied  between  $-1,399  in 
census  division  nine  and  $1,359  in  census  division  ten.  In 
terms  of  net  farm  cash  income  there  was  once  again  a  substan¬ 
tial  gap  in  average  farm  incomes  between  the  northern  and 
southern  regions  of  the  province.  Indeed,  average  net  farm 
cash  income  in  census  division  eight — which,  in  terms  of  net 
farm  cash  income,  was  ranked  above  census  division  ten — was 
over  two  times  the  average  net  farm  cash  income  of  census 
division  ten. 

The  pattern  of  average  net  farm  cash  income  levels 
among  the  southern  census  divisions  was  similar  to  that  for 
average  gross  farm  income  levels.  Census  divisions  one,  two, 
three,  five  and  six,  showed  relatively  higher  average  net 
farm  incomes.  Average  net  farm  cash  incomes  in  these  census 
divisions  ranged  between  $4,104  in  census  division  five  to 
$8,016  in  census  division  two. 
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The  general  impact  of  subtracting  expenses  from  gross 
incomes  was  to  widen  income  disparities  between  census  divi¬ 
sions  in  the  northern  and  the  southern  regions  of  the  province. 
This  was  due  to  the  relatively  higher  cost-income  positions 
of  farm  operators  in  the  north  vis-a-vis  their  southern 
counterparts.  As  a  result,  the  extent  of  income  disparity 
among  the  census  divisions  on  a  north-south  provincial  axis 
was  magnified  when  examined  in  terms  of  net  farm  incomes. 

Inequality  Within  Census  Divisions:  Gini  Coefficients 

This  study  indicates  that  a  substantial  degree  of 
inequality  in  farm  income  distribution  existed  in  1970 
within  each  of  the  Alberta  census  divisions  and  that  this 
degree  of  inequality  varied  among  the  census  divisions.  It 
was  also  discovered  that  the  degree  of  inequality  within  each 
census  division  and  relative  to  the  other  census  divisions 
varied  with  the  definition  of  farm  income.  This  feature 
arose  because  of  the  nature  of  the  distribution  of  the  vari¬ 
ous  components  which  were  alternately  included  in  the  defin¬ 
ition  of  total  farm  income. 

With  reference  to  the  gross  farm  cash  income  defini¬ 
tion  of  farm  income,  incomes  tended  to  be  more  equally 
distributed  within  each  of  the  northern  and  eastern  census 
divisions  of  Alberta.  The  most  equal  distribution  of  income 
appeared  to  be  in  census  division  four,  where  the  Gini 
coefficient  was  estimated  as  0.4804,  while  the  most  unequal 
distribution  of  income  appeared  to  be  in  census  division 
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nine,  where  the  Gini  coefficient  was  estimated  as  0.6729.^ 

To  provide  an  illustration  by  which  to  compare  these  results, 
it  is  noted  that  in  census  division  nine  the  lowest  income 
65.57  percent  of  all  farm  operators  earned  only  13.39  percent 
of  total  gross  farm  income,  while  in  census  division  four  the 
lowest  66.49  percent  of  all  operators  earned  30.88  percent  of 
total  gross  farm  cash  income.  Thus,  although  inequality  in 
the  distribution  of  farm  income  within  census  division  four 
was  less  pronounced  than  inequality  in  census  division  nine, 
the  farm  income  distribution  of  census  division  four  in  1970 
may  still  have  been  cause  for  concern. 

When  income  in  kind  was  included  in  gross  farm  income 
estimates,  no  change  occurred  in  the  ranking  of  census  divi¬ 
sions  by  level  of  inequality  as  determined  by  the  Gini  coef¬ 
ficient.  There  was,  however,  a  reduction  in  the  overall 
level  of  inequality  of  the  distribution  of  farm  income  for 
each  of  the  census  divisions  and  a  tendency  for  relative  Gini 
coefficient  differentials  among  the  census  divisions  to 
decline.  This  was  a  result  of  the  nature  of  the  distribution 
of  income  in  kind  within  and  among  census  divisions.  Thus, 
when  the  relevant  estimate  of  farm  income  was  considered  to 
be  gross  farm  cash  income  plus  income  in  kind,  inequality  as 
measured  by  Gini  coefficients  appeared  less  pronounced  within 
each  of  the  census  divisions  and  between  each  of  the  census 
divisions  i.e.,  relative  to  each  other.  The  most  equal 
distribution  of  gross  farm  cash  income  plus  income  in  kind 

1A11  Gini  coefficients  in  this  chapter  are  presented 
in  Table  5.1  in  Chapter  V. 
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again  appeared  within  census  division  four,  where  the  Gini 
coefficient  was  estimated  as  0.4239;  while  the  least  equal 
distribution  appeared  in  census  division  nine,  where  the  Gini 
coefficient  estimated  was  0.5936. 

The  inclusion  of  off-farm  labour  income  in  the  esti¬ 
mate  of  gross  farm  income  caused  some  change  in  the  ranking 
of  census  divisions  by  the  level  of  inequality  of  farm  income 
distribution,  as  determined  by  Gini  coefficients.  The  addition 
of  this  component  of  income  caused  the  level  of  inequality 
within  each  of  the  census  divisions  to  decline.  At  the  same 
time,  the  distribution  of  farm  incomes  within  the  northern 
census  divisions  became  more  equal  vis-a-vis  the  distribution 
of  farm  incomes  within  the  southern  census  divisions.  Both 
of  these  features  were  explained  with  respect  to  the  nature 
of  the  distribution  of  off-farm  labour  income  within  and 
among  the  census  divisions.  Thus,  when  the  relevant  estimate 
of  farm  income  was  considered  to  be  gross  farm  cash  income 
plus  off-farm  labour  income,  the  degree  of  inequality  within 
each  census  division  declined  while  the  degree  of  inequality 
of  the  distribution  of  farm  income  declined  relatively  more 
in  the  northern  census  divisions.  Thus,  the  most  equal 
distribution  of  gross  farm  cash  income  plus  off-farm  labour 
income  appeared  to  be  in  census  division  fourteen  where  the 
Gini  coefficient  was  calculated  to  be  0.3259,  while  the 
most  unequal  distribution  was  in  census  division  two  where 
the  Gini  coefficient  was  reported  to  be  0.6109.  It  might  be 
noted  that  census  divisions  fourteen  and  two  had  at  the  same 
time,  respectively,  the  lowest  and  highest  average  gross 
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farm  incomes  as  defined  inclusive  of  off-farm  labour  income. 

In  fact,  relatively  high  average  incomes  coupled  with  rela¬ 
tively  high  levels  of  inequality,  and  relatively  low  average 
incomes  coupled  with  relatively  low  levels  of  inequality 
appeared  to  be  fairly  general  insofar  as  all  of  the  defini¬ 
tions  of  gross  farm  income  were  concerned.  In  the  northern 
census  divisions  of  Alberta  in  1970,  gross  farm  incomes  were 
relatively  low  but  relatively  equally  distributed  and  in  the 
southern  census  divisions  gross  farm  incomes  were  relatively 
high  but  less  equally  distributed. 

This  trend  did  not  appear  with  respect  to  the  measure¬ 
ment  of  inequality  on  the  basis  of  net  farm  cash  income. 

When  total  expenses  were  subtracted  from  gross  farm  cash 
incomes,  substantial  changes  occurred  in  the  rank  positions 
of  census  divisions  as  determined  with  respect  to  levels  of 
equality.  In  fact,  the  distributional  ranking  of  census 
divisions  was  largely  reversed.  This  was  attributed  to  the 
nature  of  the  distribution  of  total  expenses  within  and  among 
census  divisions.  Specifically,  total  expenses  as  a  propor¬ 
tion  of  total  gross  farm  cash  incomes  were  substantially 
higher  in  the  northern  census  divisions  than  those  in  the 
south.  Further,  the  tendency  in  the  northern  census  divi¬ 
sions  for  total  farm  expenses  relative  to  gross  farm  cash 
income  to  be  disproportionately  concentrated  in  the  lower 
income  classes  provided  additional  impetus  for  the  shifting 
of  relative  distributional  positions.  A  further  impact  of 
this  feature  was  the  reduction  of  the  level  of  equality  of 
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farm  income  distribution  within  each  of  the  census  divisions. 
According  to  the  net  farm  cash  income  definition  of  farm 
income,  incomes  were  distributed  most  equally  within  census 
division  four  and  most  unequally  within  census  division 
fourteen.  In  general,  not  only  were  net  farm  cash  incomes  on 
the  average  substantially  lower  in  the  northern  census  divi¬ 
sions  than  the  south,  but  also  levels  of  inequality  tended  to 
be  higher.  Such  conditions  as  these  may  be  of  special  con¬ 
cern  to  policy  makers  within  the  context  of  social  welfare 
maximization . 

When  income  in  kind  was  added  to  net  farm  cash  income, 
no  substantial  changes  occurred  in  the  distributional  ranking 
of  census  divisions.  Any  changes  which  did  occur  tended  to 
be  towards  the  pattern  shown  in  the  ranking  of  census  divi¬ 
sions  according  to  gross  farm  income  estimates.  According 
to  the  net  farm  cash  income  plus  income  in  kind  definition 
of  farm  income,  farm  incomes  were  distributed  most  equally 
within  census  division  four  and  least  equally  within  census 
division  fourteen.  At  the  same  time,  the  level  of  inequality 
within  all  census  divisions,  with  the  exception  of  census 
division  nine,  declined. 

Finally,  when  off-farm  labour  income  was  added  to 
net  farm  income,  the  original  distributional  ranking  trend 
which  applied  with  the  definitions  of  gross  farm  income  was 
resumed  and  the  northern  census  divisions  reported  more 
equally  distributed  farm  incomes  that  those  in  the  south. 
This  was  explained  with  respect  to  the  nature  of  the  distri- 
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bution  of  off-farm  labour  income  within  and  among  the  census 
divisions.  As  a  result,  the  most  equal  distribution  of  net 
farm  cash  income  plus  off-farm  labour  income--as  well  as  net 
farm  cash  income  plus  off-farm  labour  income  plus  income  in 
kind--was  in  census  division  fourteen  and  the  least  equal 
distribution  was  in  census  division  nine. 

Reconciliation  of  Inequality  Within  and  Among  Census  Divisions 

An  appropriate  method  by  which  to  simultaneously 
consider  the  level  and  distribution  of  income  within  the 
context  of  social  welfare  analysis  is  to  incorporate  both 
considerations  into  a  single  statistic.  Apart  from  the  fact 
that  all  of  the  common  measures  of  income  distribution  are 
framed  in  terms  of  deviations  from  equality — which  in  the 
welfare  sense  is  generally  a  presumption  in  favour  of  the 
equalization  of  incomes — most  measures  exhibit  constant  in¬ 
equality-aversion  (independence  of  the  mean) .  In  fact,  all 
of  the  common  measures  of  inequality  exhibit  this  property 
with  the  exception  of  the  variance,  which  exhibits  increasing 
inequality-aversion  ;  while  none  of  the  measures  exhibit 
decreasing  inequality-aversion.  It  may  be  the  case,  however, 
that  policy  makers  prefer  the  latter  property  in  a  measure 
of  the  distribution  of  income.  In  the  welfare  sense,  this 
implies  that  trade-offs  occur  between  the  level  of  inequality 
as  measured  by  the  Gini  coefficient,  and  the  level  of  average 
incomes  among  the  census  divisions.  In  the  absence  of  a  pre¬ 
specified  welfare  relationship  between  the  level  of  inequality 
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of  the  distribution  of  farm  income  and  the  average  level  of 
farm  income  it  is  necessary  for  decision  makers  to  evaluate 
the  respective  welfare  positions  of  the  census  divisions  in 
the  light  of  planners  preferences  and  the  existing  state  of 
distributional  information.  This  means  that  insofar  as  agri¬ 
cultural  policy  development  is  concerned  the  conclusions  of 
this  study  must  be  interpreted  with  respect  to  normative 
distributional  judgements  and  within  the  general  goals  of 
agricultural  policy. 


Recommendations 

In  the  sections  that  follow  three  broad  recommenda¬ 
tions  are  presented  and  discussed.  The  three  recommendations 
are : 

1.  There  should  be  continuing  study  of  the 
distribution  of  farm  income  in  Alberta  and  the 
further  identification  and  statistical  testing 
of  those  socio-economic  and  physical  factors 
which  may  be  associated  with  particular  distri¬ 
butional  patterns  and  any  changing  trends  in  these. 

2.  More  emphasis  should  be  directed  to  the 
collection  of  reliable  and  complete  data  by  which 
to  measure  and  analyse  the  nature  of  farm  income 
distribution  in  Alberta.  This  requires  the  expan¬ 
sion  of  both  tax  and  agricultural  census  data  bases. 

3.  More  emphasis  should  be  placed  on  the  explicit 
incorporation  of  distributional  criteria  in  policy 
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analysis.  This  requires  the  incorporation  of 
distributional  considerations  into  the  tools  of 
policy  evaluation  which  are  presently  used. 

Continuing  Study 

With  respect  to  specific  policy  recommendations,  a 
major  limitation  of  this  study  is  that  the  present  agricul¬ 
tural  situation  in  1975  has  in  many  ways  changed  substantially 
since  1970.  As  a  result,  specific  target  areas  and  specific 
agricultural  policies  which  are  based  on  1970  income  informa¬ 
tion  may  not  be  applicable  in  1975.  This  is  especially  true 
in  the  light  of  the  largely  reversed  situation  of  cereal 
grain  producers  vis-a-vis  livestock  producers.  A  major 
recommendation  of  this  study  is  that  the  measurement  of 
income  distribution  be  undertaken  on  a  continuing  basis. 
Further,  it  is  recommended  that  efforts  be  made  to  identify 
those  factors,  both  socio-economic  and  physical,  which  are 
associated  with  particular  income  distribution  patterns  and 
changes  in  these.  Continued  study  of  farm  income  distribu¬ 
tion  would  aid  in  the  development  of  sound  and  timely  agri¬ 
cultural  policy. 

To  illustrate  the  above  point,  this  study  indicates 
that  with  respect  to  net  farm  cash  income  the  northern  census 
divisions  of  Alberta  in  1970  appeared  to  be  characterized 
by  relatively  low  and  relatively  unequally  distributed  farm 
incomes  vis-a-vis  the  southern  region.  This  problem  appeared 
to  be  due  to  relative  inefficiency  in  the  northern  census 
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divisions--in  the  sense  that  relatively  more  farm  operators 
experienced  high  cost- income  ratios  in  those  census  divi¬ 
sions.  It  further  appeared  that  in  the  northern  census 
divisions,  substantial  economies  reflected  mainly  in  reduced 
costs  were  to  be  earned  upon  the  adoption  of  some  type  of 
operational  change.  Indeed,  it  may  be  that  efficiency 
oriented  agricultural  policy  which  is  designed  to  exploit 
potential  economies  is  required  to  alleviate  the  problems 
of  both  low  and  relatively  unequally  distributed  farm  in¬ 
comes  in  the  northern  region  of  Alberta.  Examination  of  the 
selected  economic  characteristics  of  census  farms  for  the 
northern  census  divisions  (see  Tables  B.l  and  B.2  of  Appendix 
B)  revealed  that  important  economies  may  be  a  result  of  farm 
size  expansion.  However,  without  further  detailed  study 
of  the  region  and  identification  of  the  leading  factors  which 
contribute  to  profitable  farm  operation,  it  is  impossible  to 
suggest  specific  agricultural  programs. 

Collection  of  Data 

Continued  measurement  of  farm  income  distribution  and 
the  identification  of  the  socio-economic  and  physical  factors 
associated  with  particular  income  distribution  patterns 
requires  the  continuous  collection  of  complete  and  reliable 
data.  In  Chapter  IV  it  was  suggested  that  the  1971  Census  of 
Agriculture  was  deficient  with  respect  to  estimates  of  both 
gross  farm  income  and  total  farm  expenses.  Further,  the 
1971  Census  of  Agriculture  failed  to  report  net  farm  income 
estimates  by  net  farm  income  classes.  As  a  result,  it  was 


fie 


■ 


136 

suggested  that  taxation  data  would  provide  more  accurate 
information  for  the  measurement  of  income  distribution.  The 
use  of  such  data  would  allow  for  continuing  measurement  on 
a  yearly  basis,  something  census  data  cannot  offer.  There¬ 
fore,  it  is  recommended  that  annual  taxation  data  be  made 
available  for  research  on  farm  income  distribution;  strict 
confidentiality  with  respect  to  this  information  would  have 
to  be  maintained. 

One  problem  with  taxation  data,  however,  is  the 

limited  extent  to  which  soci-economic  and  physical  factors 

which  contribute  to  particular  distributional  patterns  can 

be  identified.  In  this  respect,  census  data  are  clearly 

superior.  Therefore,  it  is  recommended  that  the  census 

coverage  of  farm  and  off-farm  income  and  farm  expenses  be 

extended.  Two  surveys,  the  Agricultural  Enumerative  Survey'*' 

2  ... 

and  the  Consumer  Finance  Survey  ,  appear  to  have  initiated 
such  an  extension.  However,  the  data  base  covered  to  date 
has  been  insufficient  for  distributional  analysis  on  a  within 
province  regional  basis.  An  extension  of  these  surveys  to 
include  a  wider  data  base  would  prove  valuable.  Alterna¬ 
tively,  in  order  to  allow  for  yearly  research  on  farm  income 
distribution,  either  links  could  be  established  by  which  the 
the  relationship  between  levels  of  income  from  taxation 

■*"R.D.  Bollman,  "Off-Farm  Work  by  Operators  of 
Canadian  Census-Farms — 1971,"  Canadian  Farm  Economies  8 
(December  1973):  1-5. 

^Brian  H.  Davey  and  Zuhair  A.  Hassan,  "Farm  and  Off- 
Farm  Incomes  of  Farm  Families  in  Canada,"  Canadian  Farm 
Economies  9  (December  1974):  16-23. 
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sources  and  socio-economic  and  physical  variables  could  be 
determined- — recognizing  the  statistical  and  political  pro¬ 
blems  involved;  or  yearly  provincial  farm  surveys  similar  to 
the  census  could  be  conducted. 


Income  Distribution  and  Policy  Formation 

The  role  of  the  personal  distribution  of  income  in 
the  theory  of  social  welfare  was  discussed  from  an  historical 
perspective  in  Chapter  II.  The  conclusion  was  that  the  pur¬ 
suit  of  general  welfare  optimizing  conditions  has  tradition¬ 
ally  concentrated  on  the  conditions  required  to  maximize 
total  social  economic  output,  with  little  or  no  emphasis  on 
the  distribution  of  output.  As  a  result,  the  thrust  of 
welfare  economic  theory  has  been  placed  upon  efficiency  or 
production  criteria  with  distributional  considerations  tend¬ 
ing  generally  to  be  considered  independently. 

This  theoretical  approach  is  reflected  in  the  nature 
of  economic  analysis  which  is  frequently  used  in  public 
policy  evaluation.  It  is  thus  commonly  considered  that 
questions  of  distribution  enter  from  the  political  sphere 
and  as  such  are  reserved  for  politicians.'*'  However, 

^In  recent  years  there  has  been  increasing  attention 
paid  to  methods  of  incorporating  distributional  considerations 
into  the  tools  of  economic  analysis.  This  is  particularily 
true  of  benefit-cost  analysis.  For  example  see  Stephen  A. 
Marglin,  Public  Investment  Criteria  (Cambridge:  M.I.T.  Press, 
1967),  and  Burton  Weisbrod,  "Income  Redistribution  Effects 
and  Benefit-Cost  Analysis,"  in  Problems  in  Public  Expenditures 
Analysis ,  ed.  Samuel  B.  Chase,  Jr.  (Washington:  Brookings 
Institution,  1968),  pp. 177-222. 
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the  fact  remains  that  distributional  considerations 
are  relevant  to  political  leaders  and  others  in 
decision  -  making  positions.  Therefore,  when  econ¬ 
omists  disregard  these  distributional  considerations, 
they  should  not  be  surprised  to  find  that  their 
advice  is  not  necessarily  heeded  by  decision  makers. 

If  economists  refuse  to  examine  distributional 
aspects  of  government  expenditure  programs — whether 
because  the  task  is  difficult  or  because,  as  some 
argue,  this  takes  them  outside  the  bounds  of  econ¬ 
omics — they  will  retard  the  development  of  positive 
models  for  predicting  actual  political-economic 
behavior,  and  they  will  retard  development  of  norm¬ 
ative  decision  rules  for  determining  appropriate 
choices . 1 

While  distributional  considerations  are  important 
within  the  context  of  public  policy  analysis,  they  are  fre¬ 
quently  ignored  due  to  the  nature  of  the  assumptions  involved 
in  traditional  welfare  economic  theory.  It  is  thus  recommened 
that  emphasis  be  placed  upon  the  adoption  of  techniques  by 
which  distributional  criteria  are  explicitly  incorporated 
into  public  policy  analysis. 


Summary  of  the  Study 

This  study  focused  on  the  measurement  of  the  level 
and  particularly  the  distribution  of  1970  farm  income  in 
Alberta  within  the  context  of  a  welfare  economics  approach  to 
agricultural  policy  development.  The  conclusions  of  the 
study  were  that  serious  disparities  of  income  among  Alberta 
farm  operators  existed  in  1970.  The  recommendations  are  that 
continued  study  should  be  made  of  the  distribution  of  farm 

^Burton  Weisbrod,  "Income  Redistribution  Effects  and 
Benefit-Cost  Analysis,"  in  Problems  in  Public  Expenditures 
Analysis ,  ed.  Samuel  B.  Chase,  Jr.  (Washington:  Brookings 
Institution,  1968),  p.184. 
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income,  including  the  identification  of  socio-economic  and 
physical  variables  which  influence  farm  income  distribution; 
that  more  emphasis  should  be  directed  to  the  collection  of 
complete  and  reliable  data  on  the  distribution  of  farm  income 
and  that  more  emphasis  should  be  placed  on  the  explicit  in¬ 
corporation  of  distributional  criteria  in  policy  analysis. 
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PAIRED  CUMULATIVE  DISTRIBUTIONS  OF  BASIC  DATA 
CLASSIFIED  BY  ECONOMIC  GROUPS  RANKED  ACCORDING 
TO  AVERAGE  (LOW  TO  HIGH)  AND  BY  CENSUS  DIVISION 


Census 

Division 

1 

Ranked 

Economic 

Classes 

G 

R 

gl 

R 

gk 

R 

glk 

R 

Class 

1 

.72 

9.82 

2.20 

9.82 

1.79 

9.82 

3.06 

9.82 

Class 

2 

2.48 

19.43 

4.83 

19.43 

4.48 

19.43 

6.48 

19.43 

Class 

3 

10.93 

42.29 

14.13 

42.29 

14.62 

42.29 

17.31 

42.29 

Class 

4 

22.50 

61.62 

25.64 

61.62 

27.11 

61.62 

29.70 

61.62 

Class 

5 

42.57 

82.63 

45.06 

82.63 

47.29 

82.63 

49.30 

82.63 

Class 

6 

61.72 

94.19 

63.49 

94.19 

65.54 

94.19 

66.95 

94.19 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

nl 

R 

N 

K 

R 

nlk 

R 

Class 

1 

-2.31 

9.82 

2.00 

9.61 

1.48 

9.82 

4.13 

9.61 

Class 

2 

-3.34 

19.43 

4.65 

19.43 

3.77 

19.43 

8.79 

19.43 

Class 

3 

-  .40 

42.29 

11.00 

42.29 

12.92 

42.29 

19.75 

42.29 

Class 

4 

9.99 

61.62 

21.38 

61.62 

26.10 

61.62 

32.63 

61.62 

Class 

5 

30.13 

82.63 

39.53 

82.63 

46.51 

82.63 

51.59 

82.63 

Class 

6 

48.98 

94.19 

56.22 

94.19 

63.09 

94.19 

66.84 

94.19 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Census 

Division 

2 

Ranked 

Economic 

Classes 

G 

R 

gl 

R 

G 

K 

R 

glk 

R 

Class 

1 

.40 

9.64 

1.38 

9.64 

1.49 

9.64 

2.33 

9.64 

Class 

2 

1.66 

20.06 

3.28 

20.06 

3.82 

20.06 

5.20 

20.06 

Class 

3 

6.52 

40.64 

8.77 

40.64 

10.54 

40.64 

12.41 

40.64 

Class 

4 

12.51 

55.93 

14.92 

55.93 

17.63 

55.93 

19.61 

55.93 

Class 

5 

24.41 

75.38 

26.75 

75.38 

30.42 

75.38 

32.30 

75.38 

Class 

6 

41.09 

90.57 

43.01 

90.57 

46.92 

90.57 

48.44 

90.57 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

nl 

R 

N 

K 

R 

\k 

R 

Class 

1 

-2.16 

9.64 

.49 

10.42 

1.51 

9.64 

3.34 

10.42 

Class 

2 

-4.00 

20.06 

2.19 

31.00 

3.48 

20.06 

10.47 

31.00 

Class 

3 

-4.87 

40.64 

3.38 

40.64 

9.28 

40.64 

14.08 

40.64 

Class 

4 

-2.29 

55.93 

6.82 

55.93 

15.81 

55.93 

20.93 

55.93 

Class 

5 

4.95 

75.38 

14.32 

75.38 

26.85 

75.38 

31.86 

75.38 

Class 

6 

14.94 

90.57 

23.74 

90.57 

38.46 

90.57 

42.94 

90.57 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

■ 

1 

' 

■ 
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PAIRED  CUMULATIVE  DISTRIBUTIONS  OF  BASIC  DATA 
CLASSIFIED  BY  ECONOMIC  GROUPS  RANKED  ACCORDING 
TO  AVERAGE  (LOW  TO  HIGH)  AND  BY  CENSUS  DIVISION 


Census  Division  3 


Ranked 

Economic 

Classes 

G 

R 

gl 

R 

gk 

R 

G 

LK 

R 

Class  1 

.57 

11.07 

1.72 

11.07 

1.80 

11.07 

2.78 

11.07 

Class  2 

2.22 

22.98 

4.27 

22.98 

4.67 

22.98 

6.38 

22.98 

Class  3 

7.84 

43.12 

10.75 

43.12 

12.00 

43.12 

14.41 

43.12 

Class  4 

15.42 

59.27 

18.60 

59.27 

20.59 

59.27 

23.20 

59.27 

Class  5 

28.27 

76.97 

31.22 

76.97 

34.01 

76.97 

36.39 

76.97 

Class  6 

46.87 

90.93 

49.23 

90.93 

52.06 

90.93 

53.94 

90.93 

Class  7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

N 

R 

N 

R 

N 

R 

L 

K 

LK 

Class  1 

-2.03 

11.07 

2.41 

20.15 

2.02 

11.07 

7.34 

20.15 

Class  2 

-3.78 

22.98 

3.84 

32.05 

4.49 

22.98 

11.69 

32.05 

Class  3 

-4.93 

43.12 

5.66 

43.12 

9.93 

43.12 

16.08 

43.12 

Class  4 

-1.09 

59.27 

10.82 

59.27 

17.57 

59.27 

24.29 

59.27 

Class  5 

6.33 

76.97 

18.31 

76.97 

28.17 

76.97 

34.63 

76.97 

Class  6 

23.44 

90.93 

33.83 

90.93 

44.31 

90.93 

49.71 

90.93 

Class  7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Census 

Division  4 

Ranked 

Economic 

G 

R 

G 

R 

G 

R 

G  w 

R 

L 

K 

LK 

Classes 

Class  1 

.70 

7.47 

1.47 

7.47 

1.49 

7.47 

2.15 

7.47 

Class  2 

3.94 

21.05 

5.84 

21.05 

5.95 

21.05 

7.57 

21.05 

Class  3 

16.80 

48.32 

19.23 

48.32 

20.51 

48.32 

22.53 

48.32 

Class  4 

30.88 

66.49 

33.26 

66.49 

35.07 

66.49 

37.03 

66.49 

Class  5 

53.37 

84.95 

55.12 

84.95 

57.09 

84.95 

58.50 

84.95 

Class  6 

77.00 

96.18 

77.93 

96.18 

79.26 

96.18 

80.00 

96.18 

Class  7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

N 

R 

N 

R 

NTT, 

R 

L 

K 

LK 

Class  1 

-1.77 

7.47 

1.17 

7.47 

1.30 

7.47 

3.06 

7.47 

Class  2 

-3.26 

21.05 

4.16 

21.05 

4.83 

21.05 

9.21 

21.05 

Class  3 

3.93 

48.32 

13.92 

48.32 

18.72 

48.32 

24.22 

48.32 

Class  4 

16.82 

66.49 

26.81 

66.49 

33.36 

66.49 

38.70 

66.49 

Class  5 

42.56 

84.95 

49.97 

84.95 

56.67 

84.95 

60.45 

84.95 

Class  6 

70.34 

96.18 

74.43 

96.18 

78.95 

96.18 

80.94 

96.18 

Class  7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

' 

• 

- 

. 
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PAIRED  CUMULATIVE  DISTRIBUTIONS  OF  BASIC  DATA 
CLASSIFIED  BY  ECONOMIC  GROUPS  RANKED  ACCORDING 
TO  AVERAGE  (LOW  TO  HIGH)  AND  BY  CENSUS  DIVISION 


Census  Division  5 


Ranked 

Economic 

Classes 

G 

R 

gl 

R 

gk 

R 

glk 

R 

Class 

1 

.47 

6.84 

1.26 

6.84 

1.22 

6.84 

1.89 

6.84 

Class 

2 

2.10 

16.44 

3.59 

16.44 

3.79 

16.44 

5.06 

16.44 

Class 

3 

9.04 

37.11 

11.28 

37.11 

12.34 

37.11 

14.22 

37.11 

Class 

4 

19.29 

55.57 

21.73 

55.57 

23.56 

55.57 

25.59 

55.57 

Class 

5 

38.12 

77.12 

40.17 

77.12 

42.71 

77.12 

44.38 

77.12 

Class 

6 

61.70 

92.53 

63.07 

92.53 

65.34 

92.53 

66.43 

92.53 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

N 

R 

N 

R 

N 

R 

L 

K 

LK 

Class 

1 

-3.35 

9.60 

.27 

9.60 

1.60 

9.60 

3.49 

9.60 

Class 

2 

-5.70 

16.44 

1.52 

30.27 

2.76 

16.44 

11.41 

30.27 

Class 

3 

-9.05 

37.11 

2.82 

37.11 

8.57 

37.11 

14.63 

37.11 

Class 

4 

-5.58 

55.57 

8.13 

55.57 

17.77 

55.57 

24.47 

55.57 

Class 

5 

8.82 

77.12 

21.57 

77.12 

34.90 

77.12 

40.69 

77.12 

Class 

6 

38.80 

92.53 

47.80 

92.53 

59.32 

92.53 

63.20 

92.53 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Census 

Division  6 

Ranked 

Economic 

G 

R 

Gt 

R 

Gt, 

R 

G  „ 

R 

L 

K 

Classes 

Class 

1 

.88 

15.65 

3.06 

15.65 

2.62 

15.65 

4.47 

15.65 

Class 

2 

2.99 

28.53 

6.32 

28.53 

6.00 

28.53 

8.80 

28.53 

Class 

3 

9.57 

48.34 

13.70 

48.34 

14.14 

48.34 

17.57 

48.34 

Class 

4 

17.37 

62.56 

21.50 

62.56 

22.70 

62.56 

26.10 

62.56 

Class 

5 

30.59 

77.83 

34.29 

77.83 

36.13 

77.83 

39.16 

77.83 

Class 

6 

52.44 

91.61 

55.06 

91.61 

57.06 

91.61 

59.15 

91.61 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

N 

R 

N 

R 

n 

R 

L 

K 

LK 

Class 

1 

-6.57 

15.65 

.36 

12.88 

1.47 

15.65 

4.26 

12.88 

Class 

2 

-11.85 

28.53 

2.64 

32.70 

2.77 

28.53 

12.00 

32.70 

Class 

3 

-14.23 

48.34 

5.40 

48.34 

8.42 

48.34 

18.76 

48.34 

Class 

4 

-11.08 

62.56 

9.54 

62.56 

15.57 

62.56 

26.04 

62.56 

Class 

5 

-  .34 

77.83 

19.32 

77.83 

27.95 

77.83 

37.53 

77.83 

Class 

6 

24.35 

91.61 

39.47 

91.61 

48.70 

91.61 

55.70 

91.61 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

. 
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PAIRED  CUMULATIVE  DISTRIBUTIONS  OF  BASIC  DATA 
CLASSIFIED  BY  ECONOMIC  GROUPS  RANKED  ACCORDING 
TO  AVERAGE  (LOW  TO  HIGH)  AND  BY  CENSUS  DIVISION 


Census  Division  7 


Ranked 

Economic 

Classes 

G 

R 

gl 

R 

gk 

R 

glk 

R 

Class  1 

1.02 

10.97 

2.61 

10.97 

2.19 

10.97 

3.55 

10.97 

Class  2 

4.57 

25.29 

7.33 

25.29 

7.01 

25.29 

9.34 

25.29 

Class  3 

17.09 

51.15 

20.37 

51.15 

21.10 

51.15 

23.82 

51.15 

Class  4 

31.46 

68.97 

34.63 

68.97 

35.88 

68.97 

34.48 

68.97 

Class  5 

52.80 

86.06 

55.12 

86.06 

56.72 

86.06 

58.59 

86.06 

Class  6 

74.13 

95.70 

75.42 

95.70 

76.67 

95.70 

77.70 

95.70 

Class  7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

N 

R 

N 

R 

N 

R 

L 

K 

LK 

Class  1 

-3.60 

10.97 

2.02 

14.32 

1.30 

10.97 

5.64 

14.32 

Class  2 

-6.58 

25.29 

4.49 

25.29 

4.15 

25.29 

10.62 

25.29 

Class  3 

-3.87 

51.15 

10.68 

51.15 

14.65 

51.15 

22.60 

51.15 

Class  4 

6.53 

68.97 

21.41 

68.97 

27.54 

68.97 

35.42 

68.97 

Class  5 

26.87 

86.06 

39.11 

86.06 

46.79 

86.06 

52.94 

86.06 

Class  6 

53.66 

95.70 

61.57 

95.69 

67.81 

95.70 

71.62 

95.69 

Class  7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Census 

Division  8 

Ranked 

) 

Economic 

G 

R 

G 

R 

Gt, 

R 

gtt. 

R 

L 

K 

Classes 

Class  1 

1.67 

18.92 

5.24 

18.92 

3.70 

18.92 

6.74 

18.92 

Class  2 

6.07 

36.18 

11.28 

36.18 

9.62 

36.18 

14.00 

36.18 

Class  3 

18.39 

60.40 

24.07 

60.40 

23.34 

60.40 

28.03 

60.40 

Class  4 

31.01 

75.21 

36.27 

75.21 

36.22 

75.21 

40.52 

75.21 

Class  5 

47.70 

87.83 

51.84 

87.83 

52.42 

87.83 

55.77 

87.83 

Class  6 

65.73 

95.50 

68.51 

95.50 

69.24 

95.50 

71.45 

95.50 

Class  7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

N 

R 

N 

R 

N 

R 

L 

K 

LK 

Class  1 

-7.61 

18.92 

3.34 

17.26 

1.89 

18.92 

7.35 

17.26 

Class  2 

-12.14 

36.18 

10.09 

36.18 

5.17 

36.18 

17.61 

36.18 

Class  3 

-6.36 

60.40 

19.23 

60.40 

17.56 

60.40 

31.08 

60.40 

Class  4 

4.09 

75.21 

28.89 

75.21 

29.57 

75.21 

42.23 

75.21 

Class  5 

19.54 

87.83 

40.99 

87.83 

44.01 

87.83 

54.48 

87.83 

Class  6 

40.68 

95.50 

56.77 

95.50 

60.32 

95.50 

67.92 

95.50 

Class  7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

' 
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PAIRED  CUMULATIVE  DISTRIBUTIONS  OF  BASIC  DATA 
CLASSIFIED  BY  ECONOMIC  GROUPS  RANKED  ACCORDING 
TO  AVERAGE  (LOW  TO  HIGH)  AND  BY  CENSUS  DIVISION 


Census  Division  9 


Ranked 

Economic 

Classes 

G 

R 

gl 

R 

gk 

R 

glk 

R 

Class 

1 

1.44 

31.15 

5.23 

31.15 

4.94 

31.15 

8.06 

31.15 

Class 

2 

3.41 

40.98 

8.68 

40.98 

7.83 

40.98 

12.21 

40.98 

Class 

3 

13.39 

65.57 

19.25 

65.57 

19.54 

65.57 

24.30 

65.57 

Class 

4 

17.54 

72.13 

23.05 

72.13 

23.98 

72.13 

28.41 

72.13 

Class 

5 

24.18 

78.69 

29.77 

78.69 

30.61 

78.69 

35.11 

78.69 

Class 

6 

42.36 

88.52 

47.11 

88.52 

47.80 

88.52 

51.63 

88.52 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

* 

N 

R 

N 

R 

N 

R 

N 

R 

L 

K 

LK 

Class 

1 

-20.92 

9.84 

-2316.40 

11.48 

-89.99 

11.48 

-29.74 

11.48 

Class 

2 

-10.05 

40.98 

-2755.41 

18.03 

-93.97 

18.03 

-30.88 

18.03 

Class 

3 

-  2.85 

50.82 

-2909.91 

42.62 

-63.53 

42.62 

-  9.45 

42.62 

Class 

4 

2.75 

57.38 

-2829.31 

49.18 

-55.13 

49.13 

-  1.59 

49.18 

Class 

5 

24.34 

81.97 

-1456.22 

80.33 

-40.17 

59.02 

53.32 

80.33 

Class 

6 

36.33 

88.52 

-  971.29 

90.16 

30.40 

90.16 

71.57 

90.16 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Census 

Division 

.  10 

Ranked 

Economic 

G 

R 

G 

R 

G 

R 

gt„ 

R 

L 

K 

LK 

Classes 

Class 

1 

2.83 

20.97 

7.14 

20.97 

4.97 

20.97 

8.63 

20.97 

Class 

2 

10.42 

41.52 

16.52 

41.52 

14.08 

41.52 

19.20 

41.52 

Class 

3 

30.47 

69.18 

36.36 

69.18 

35.03 

69.18 

39.88 

69.18 

Class 

4 

47.21 

83.04 

51.95 

83.04 

51.43 

83.04 

55.29 

83.04 

Class 

5 

66.49 

93.16 

69.68 

93.16 

69.63 

93.16 

72.19 

93.16 

Class 

6 

83.22 

98.21 

84.86 

98.21 

84.99 

98.21 

86.29 

98.21 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

N 

R 

N 

R 

N 

R 

L 

K 

LK 

Class 

1 

-19.64 

20.97 

3.19 

20.55 

-1.03 

20.97 

8.95 

20.55 

Class 

2 

-32.13 

41.52 

10.63 

41.52 

1.61 

41.52 

20.88 

41.52 

Class 

3 

-25.84 

69.18 

21.74 

69.18 

17.69 

69.18 

37.47 

69.18 

Class 

4 

-  6.27 

83.04 

35.38 

83.04 

34.64 

83.04 

51.18 

83.04 

Class 

5 

20.59 

93.16 

52.70 

93.16 

53.83 

93.16 

66.12 

93.16 

Class 

6 

54.99 

98.21 

73.41 

98.21 

74.79 

98.21 

81.63 

98.21 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

* 

Overall  net  losses.  Inequality  is  measured  in  terms  of  inequality  of  losses. 
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PAIRED  CUMULATIVE  DISTRIBUTIONS  OF  BASIC  DATA 
CLASSIFIED  BY  ECONOMIC  GROUPS  RANKED  ACCORDING 
TO  AVERAGE  (LOW  TO  HIGH)  AND  BY  CENSUS  DIVISION 


Census  Division  11 


Ranked 

Economic 

Classes 

G 

R 

gl 

R 

gk 

R 

glk 

R 

Class 

1 

3.21 

28.69 

10.44 

28.69 

6.21 

28.69 

12.30 

28.69 

Class 

2 

9.42 

47.13 

19.01 

47.13 

13.87 

47.13 

21.88 

47.13 

Class 

3 

23.90 

68.90 

33.57 

68.90 

29.21 

68.90 

37.17 

68.90 

Class 

4 

36.77 

80.35 

45.26 

80.35 

41.90 

80.35 

48.85 

80.35 

Class 

5 

55.61 

91.03 

61.89 

91.03 

59.78 

91.03 

64.86 

91.03 

Class 

6 

75.59 

97.42 

79.11 

97.42 

78.16 

97.42 

80.98 

97.42 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

nl 

R 

R 

nlk 

R 

Class 

1 

-  85.30 

28.69 

6 . 66 

18.45 

-6.69 

28.69 

10.93 

18.45 

Class 

2 

-123.48 

47.13 

17.14 

40.21 

-5.81 

47.13 

25.50 

40.21 

Class 

3 

-126.19 

68.90 

33.84 

68.90 

8.35 

68.90 

46.54 

68.90 

Class 

4 

-  99.58 

80.35 

44.38 

80.35 

24.51 

80.35 

57.41 

80.35 

Class 

5 

-  42.62 

91.03 

61.90 

91.03 

49.55 

91.03 

72.45 

91.03 

Class 

6 

34.31 

97.42 

82.62 

97.42 

77.83 

97.42 

87.98 

97.42 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Census 

Division 

.  12 

Ranked 

Economic 

Classes 

G 

R 

gl 

R 

gk 

R 

glk 

R 

Class 

1 

6.04 

31.78 

14.31 

31.78 

9.07 

31.78 

16.06 

31.78 

Class 

2 

18.22 

53.95 

28.40 

53.95 

22.43 

53.95 

30.96 

53.95 

Class 

3 

47.99 

82.08 

55.79 

82.08 

52.01 

82.08 

58.42 

82.08 

Class 

4 

66.15 

92.14 

71.46 

92.14 

69.21 

92.14 

73.52 

92.14 

Class 

5 

80.03 

97.14 

83.31 

97.14 

82.04 

97.14 

84.70 

97.14 

Class 

6 

90.24 

99.25 

91.88 

99.25 

91.31 

99.25 

92.62 

99.25 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

nl 

R 

nk 

R 

N 

LK 

R 

Class 

1 

-119.98 

31.78 

5.75 

22.16 

-12.07 

31.78 

11.35 

22.16 

Class 

2 

-180.60 

53.95 

23.90 

53.95 

-13.83 

53.95 

34.16 

53.95 

Class 

3 

-149.71 

82.08 

42.76 

82.08 

15.11 

82.08 

56.19 

82.08 

Class 

4 

-  93.90 

92.14 

57.36 

92.14 

38.56 

92.14 

69.24 

92.14 

Class 

5 

-  34.96 

97.14 

71.16 

97.14 

58.98 

97.14 

80.03 

97.14 

Class 

6 

12.90 

99.25 

81.55 

99.25 

74.22 

99.25 

87.60 

99.25 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 
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PAIRED  CUMULATIVE  DISTRIBUTIONS  OF  BASIC  DATA 
CLASSIFIED  BY  ECONOMIC  GROUPS  RANKED  ACCORDING 
TO  AVERAGE  (LOW  TO  HIGH)  AND  BY  CENSUS  DIVISION 


Census  Division  13 


Ranked 

Economic 

Classes 

G 

R 

gl 

R 

gk 

R 

glk 

R 

Class 

1 

4.08 

27.05 

10.16 

27.05 

6.79 

27.05 

11.90 

27.05 

Class 

2 

13.77 

49.71 

21.87 

49.71 

18.01 

49.71 

24.74 

49.71 

Class 

3 

35.79 

76.31 

43.54 

76.31 

40.57 

76.31 

46.92 

76.31 

Class 

4 

51.00 

87.15 

57.24 

87.15 

55.26 

87.15 

60.32 

87.15 

Class 

5 

68.31 

95.14 

72.47 

95.14 

71.47 

95.14 

74.81 

95.14 

Class 

6 

81.06 

98.35 

83.57 

98.35 

83.10 

98.35 

85.09 

98.35 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

N 

R 

N 

R 

N 

R 

L 

K 

LK 

Class 

1 

-28.76 

27.05 

5.12 

22.66 

-2.70 

27.05 

10.36 

22.66 

Class 

2 

-43.84 

49.71 

15.72 

49.71 

-  .16 

49.71 

25.88 

49.71 

Class 

3 

-33.33 

76.31 

30.83 

76.31 

17.86 

76.31 

44.43 

76.31 

Class 

4 

-11.59 

87.15 

43.64 

87.15 

34.51 

87.15 

56.65 

87.15 

Class 

5 

16.74 

95.14 

58.61 

95.14 

53.34 

95.14 

69.53 

95.14 

Class 

6 

46.04 

98.35 

73.30 

98.35 

70.46 

98.35 

80.79 

98.35 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Census 

Division  14 

Ranked 

Economic 

G 

R 

Gt 

R 

Gt, 

R 

R 

L 

K 

Classes 

Class 

1 

9.89 

44.71 

25.54 

44.71 

13.99 

44.71 

27.22 

44.71 

Class 

2 

26.91 

68.89 

43.47 

68.89 

31.85 

68.89 

45.70 

68.89 

Class 

3 

52.95 

88.16 

65.38 

88.16 

57.09 

88.16 

67.37 

88.16 

Class 

4 

65.16 

93.45 

74.49 

93.45 

68.49 

93.45 

76.15 

93.45 

Class 

5 

82.27 

98.24 

87.17 

98.24 

84.15 

98.24 

88.13 

98.24 

Class 

6 

88.76 

99.25 

91.91 

99.25 

89.99 

99.25 

92.55 

99.25 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

•k 

N 

R 

N 

R 

N 

R 

N 

R 

L 

K 

LK 

Class 

1 

-  93.38 

.76 

15.96 

24.18 

-79.88 

44.71 

18.19 

24.18 

Class 

2 

-164.73 

1.76 

47.29 

68.89 

-69.47 

68.89 

53.13 

68.89 

Class 

3 

-291.37 

6.55 

65.95 

88.16 

-22.57 

88.16 

71.95 

88.16 

Class 

4 

-384.35 

11.84 

74.73 

93.45 

10.18 

93.45 

79.79 

93.45 

Class 

5 

-463.97 

31.11 

86.37 

98.24 

51.69 

98.24 

89.57 

98.24 

Class 

6 

-390.47 

55.29 

92.45 

99.25 

72.92 

99.25 

94.28 

99.25 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

■k 

Overall  net  losses.  Inequality  is  measured  in  terms  of  inequality  of  losses. 
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PAIRED  CUMULATIVE  DISTRIBUTIONS  OF  BASIC  DATA 
CLASSIFIED  BY  ECONOMIC  GROUPS  RANKED  ACCORDING 
TO  AVERAGE  (LOW  TO  HIGH)  AND  BY  CENSUS  DIVISION 


Census  Division  15 


Ranked 

Economic 

Classes 

G 

R 

gl 

R 

gk 

R 

glk 

R 

Class 

1 

5.90 

31.22 

15.11 

31.22 

8.89 

31.22 

16.62 

31.22 

Class 

2 

18.47 

54.58 

30.69 

54.58 

22.72 

54.58 

32.92 

54.58 

Class 

3 

45.86 

80.53 

56.41 

80.53 

49.94 

80.53 

58.66 

80.53 

Class 

4 

64.22 

90.73 

71.66 

90.73 

67.34 

90.73 

73.44 

90.73 

Class 

5 

82.70 

97.43 

86.52 

97.43 

84.44 

97.43 

87.54 

97.43 

Class 

6 

92.95 

99.49 

94.55 

99.49 

93.72 

99.49 

95.01 

99.49 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

* 

N 

R 

N 

R 

N 

R 

NTtr 

R 

L 

K 

LK 

Class 

1 

-  64.24 

.51 

11.96 

23.36 

-37.89 

31.22 

15.86 

23.36 

Class 

2 

-118.80 

2.57 

35.51 

54.58 

-53.83 

54.58 

42.04 

54.58 

Class 

3 

-190.05 

9.27 

55.56 

80.53 

-25.33 

80.53 

64.11 

80.53 

Class 

4 

-217.30 

19.47 

65.55 

90.73 

1.61 

90.73 

74.17 

90.73 

Class 

5 

-197.05 

45.42 

80.16 

97.43 

43.16 

97.43 

86.07 

97.43 

Class 

6 

-  85.81 

68.78 

89.56 

99.49 

70.54 

99.49 

92.96 

99.49 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Alberta 


Ranked 

Economic 

Classes 

G 

R 

gl 

R 

G 

K 

R 

glk 

R 

Class 

1 

1.89 

20.73 

5.55 

20.73 

4.11 

20.73 

7.43 

20.73 

Class 

2 

6.46 

38.27 

11.79 

38.27 

10.21 

38.27 

19.89 

38.27 

Class 

3 

18.93 

62.54 

24.86 

62.54 

24.07 

62.54 

30.55 

62.54 

Class 

4 

30.70 

76.18 

36.19 

76.18 

36.06 

76.18 

40.52 

76.18 

Class 

5 

47.47 

88.60 

51.86 

88.60 

52.32 

88.60 

53.47 

88.60 

Class 

6 

65.77 

96.19 

68.71 

96.19 

69.36 

96.19 

67.66 

96.19 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

N 

R 

N 

R 

N 

R 

n  „ 

R 

L 

K 

LK 

Class 

1 

-11.71 

20.73 

2.90 

17.54 

1.22 

20.73 

7.43 

17.54 

Class 

2 

-18.71 

38.27 

10.07 

48.81 

4.00 

38.27 

19.89 

48.81 

Class 

3 

-17.34 

62.54 

16.22 

62.54 

14.50 

62.54 

30.55 

62.54 

Class 

4 

-  8.25 

76.18 

24.55 

76.18 

25.42 

76.18 

40.52 

76.18 

Class 

5 

9.20 

88.60 

37.74 

88.60 

40.88 

88.60 

53.47 

88.60 

Class 

6 

33.69 

96.19 

54.89 

96.19 

58.63 

96.19 

67.66 

96.19 

Class 

7 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

*Overall  net  losses.  Inequality  is  measured  in  terms  of  inequality  of  losses. 
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